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FOOD SHORTAGE; AN APPEAL TO PHYSICIANS 

To TOT Editor:— A food shortage without precedent confronts the 
United States. Unless there is a change for the better, the coming winter 
will see prohibitive high prices and consequent suffering from lack of food. 
The physicians of the Um'ted States, as guardians of the public health, are 
ntally interested because the health and the vitality of the people are at 
stake. _ It is in the power of the physicians to help relieve the food shortage 
by taking the lead in teacliing people how to consenm the food supply. It 
must not be forgotten that conservation of the food supply is just as impor- 
tant and just as necessarj^ as is increased production. Physicians cannot 
vei7 well increase the production of foodstuffs, but on the conservation side 
of the problem they can be of inestimable service to the nation. It is 
generally recognized that people eat too much. As a nation we are more 
inclined toward “living to eat” than toward “eating to live.” The phj^si- 
ciaM, better than any others, can discourage this habit of overeating. 

Knowledge of what constitutes properly balanced rations is not wide- 
spread. _ Housewives have not jmt had opportunity to absorb the informa- 
tion gained through scientific study of the food problem b}’’ experts in 
domestic science. The result is that the American dinner table contains 
much that is unnecessary and often lacks things which should be there. 
The physicians of the land can correct this. They can spread corrective 
propaganda among millions of people, and they will be heeded because of 
the position of trust they occupy in American families. 

Correct dieting on the part of American people is of paramount impor- 
tance as a measme to guard against the food stringency that faces us. We 
must stop the waste of food by learning how to maintain our health and 
strength on less than we are now consuming. In a word, I mean we must 
begin eating to acquire a proper amount of nourishment instead of eating 
just to fill up. We must make a study of the nutrition in various foods and 
find out what will give the amoimt of nourishment we really need, 'l^en 
we have learned these things, our housewives can begin serving us with 
meals that will satisfy the appetite and provide us with plenty of nourish- 
ment without entailing any waste. With the waste eliminated, the food 
problem will be practically solved.^ There is no doubt in my mind as to 
ability of the phj^sicians of the nation to make themselves of prime impor- 
tance in tins fight to conser\n the food supply. They have the necess^ 
infoamation and they have at their disposal the channels through which 
it can best be disseminated among the people of the land. 

An old adage says, “ Go to the busy man to get things done.” Appealing 
to the phiracians to help the food conservation movement is surely carrying 
out the thought in the adage. The physicians will do their “bit” for the 
fighting forces of the nation. We confidently expect the medical corps to 
outstrip their Emopean contemporaries in sohdng the sm-gical and medical 
problems of the battlefield and the camp. But it is as necessary to have 
foodasitisto have live soldiers, even in a time of war, for without foodthere 
would soon be no live soldiera. Therefore the “bit" that the physicians 
can do for their countrj’- is not limited to the service they can render to the 
army on the battlefield. They can senm the army in binding up its wounds, 
and they can serve the nation by showing it how to consei-ve food through 
the intelligent use of a smaller quantity than is now being consumed. 

As one fan^ar with the food situation, I can say that the pubhc has not 
yet been sufficiently impressed eitbCT with the need for more production or 
with the necessity for more economical handling. This is a time when one 
can do things that would seem presumptuous in normal times. Under that 
right, I call on the physicians of the United States to interest themselves in 
the food conseiwation campaign and to do all in their power to ad^'ise the 
public as to the imperative need for conser\'ing, to the greatest possible 
degree, the food supply of the nation. By prei^enting waste now,_we can 
avert hunger later on. J- Ogden Armour, Chicago. 
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ABNORMALITIES OF GROWTH,* 

By Lafayette B, AIendel, 

riiornpson or piivsiologicai, cnr.MisTia* in* tiik siinrrir.hD scientific school or 

VALH rr.MVEIlSITV, NEW HAVEN, CONNECTICUT. 


“Tukougiiout t]ie animate kingdom, from tlie simplest micro- 
organisms to tlie most complexly organized beings, tliat inexlianst- 
ible power of growth which ever since the genesis of the first proto- 
plasm in the infinite past has created the structure of the fossil 
remains of former ages as well as our own existence — tin’s capacity 
to grow, has remained as the most remarkable phenomenon of nature, 
the supreme riddle of life.’'- 

The problems of grov'th have been studied in a diversity of ways, 
in accordance with the special training or talents of the students 
who have approached them as Avell as in response to the contem- 
porary tendencies in the biological sciences. The very word, growth, 
has come to be applied with a variety of meanings. Thus we say 
that a crystal grows; that bacteria grow, when they multiply in 
number in a medium ; that a tumor or a hydrocephalus grows when 
its mass becomes enlarged; that a child grows. Such heterogenous 
phenomena can scarcely be envisaged from a single viewpoint. For 
the present occasion, therefore, let us direct our interest primarily 
to man and the higher animals, in whieh growth may be regarded 

1 A paper presented before the Cleveland Academy of Medicine, May 12, 1916. 

* Rubner, M., Das Problem der Lebensdauer und seine Beziehung zum Wachstum. 
Munchen, 1908, p. 81; also Erniihrungsvorgango boim 'Wachstum des Kindes, Arch, 
f. Hyg., 1908, Ixvi, 81. 

VOL. 158, NO. 1. — JANUARY, 1917. 



- Mendel: abnormalities of gromth 

for the most part as reduced to a minimum when the maximum 
average size has been reached. 

Until quite recently most of the investigations of growth, in its 
normal as well as its patliological manifestations, have been morpho- 
logical in character. This must not be interpreted as meaning that 
no other mode of study has been adopted. Statistics of changes in 
size and other features have been accumuiated. Comparative 
analyses of grondng structures have been attempted. The dynamics 
of the changes in grondli likewise have become the subject for specu- 
lation in the past. But the dominance of the cell and its structural 
changes, and the popularity of cytology, embryology, cellular 
pathology and tlie newer "Entwicklungsmechanik,'' have over- 
shadowed the conception of grondh which realizes that increment in 
size means assimilation of food and tlie metabolism of matter. The 
comparative simplicity of structm-e of the “lower” organisms has 
encouraged tlie pursuit of the physiology of tlie unicellular forms in 
tlie hope that here the problems could be more easily unravelled. 
There is need, however, of going beyond the beginnings of the 
developmental processes and of supplementing the morphological 
methods of study. A knowledge of cdl structure alone will not 
suffice to define growth. The size of the organism is also of much 
importance. “The science of nutrition,” says Bayliss,® “would be 

almost impossible without tlie larger, warm-blooded animals 

The physiology of imicellular organisms, although of considerable 
importance in special aspects, is not to be regarded as ‘general 
physiology.’ Indeed, if the choice had to be made between the 
investigation of simple or complex organisms alone, there is no doubt 
tliat a much more general and fundamental body of doctrine would 
be obtained from the latter.” 

The factors which determine the possibility of grcnoih, and upon 
which, therefore, any broad generalizations regarding tlie abnormali- 
ties of growtli must be based may be classed, witli respect to the 
organism involved, as internal or external in cliaracter. The in- 
ter?ial factors include the real impulse to grow, of whatever nature it 
may be; in part thej'^ are inlierited, tliey belong to tlie permanent 
biological characteristics of the individual. Heredity, with all that 
it involves, determines tlie most potent of these internal, constitu- 
tional incentives and conditions of growth. These are the deter- 
minants which are largely beyond our immediate control, yet must 
be reckoned with when defects of growth appear. The external 
factors that modify growth, on the other hand, are morp amenable 
to directive regulation. The environment as well as tlie food of the 
individual can be modified more or less at will. Here, then, is a 
possible point of attack. If growth implies not only a capacity to 
grow, but also an actual increment of body substance, there must be 


= Principles of General Physiology, 1915, p. 291. 
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an accession of nutriment from without. The character of the food, 
its utilization and metabolism in health and in disease are open to 
investigation. The study of nutrition in gro^vth therefore probably ' 
offers the most promising of all the modes of approaching an under- 
standing of this fundamental biological process. 

In order to have a common basis for the discussion of the ab- 
normalities of growth some definition is essential, difficult though it 
may be to formulate one iji entirely satisfactory’' terms. Even when 
tbe body as a whole no longer gains in size, individual parts like the 
hairs and nails may continue to grow. It will be preferable to speak 
of such phenomena of localized growth as a renewal of tissues, and 
likewise to exclude from the category of real growth the deposition 
of fat and other reserve materials that often produce a gain in weight. 
“Increment in size” or “gain in w^eight” or “enlargement of mass” 
are inadequate descriptions of the more specific characteristics of the 
growth of the higher forms. I have found no more helpful concise 
definition tlian that by Schloss,^ w'ho characterizes growth as “the 
correlated increase in the mass of the hody, in definite intervals of time, 
and in a way characteristic of the species.” 

Perfect growth and development implies a far-reaching correlation 
of the various parts of the body. An upset in this nicely balanced 
relationship is speedily recognized as an anomaly. Energy and 
matter are insufficient to explain the consummation and mainten- 
ance of a normal as contrasted with an abnormal composition of the 
cells. The specificity of growth is something marked, particularly 
wffien normal is contrasted with perverted growth. The definition 
referred to above has a particular value in the analysis of abnormali- 
ties of growth because it immediately suggests some of the anomalies 
or irregularities. Abnormal growth may involve (1) the correlation 
feature, or (2) a time factor whereby the characteristic rate of the 
increase in mass is not maintained. The correlation refers, for 
example, to the arrangement of matter in respect to composition 
(proportions of protein, water, etc.) and likewise to form. When 
there is overgro^vth of one part or underdevelopment of another the 
correlation is upset. This is an abnormality. Lilcewise when the 
change in size is well proportioned or correlated, but unduly delayed 
or prolonged, gro^vth becomes abnormal in its rate for the individual 
under consideration. 

There is no ideal index or measure of growth. The most common 
statistics and perhaps the most satisfactory individual data are 
those obtained for the increments of body weight. The diagrams 
show the so-called curves of growth for man and for the albino 
rat — an animal closely related in many features of growth which has 
formed the subject of extensive investigations in recent years. 

With these general charaeteristics of changes in weight during the 


^ Dio Pathologic des Wachstums im Sauglingsalter, Berlin, 1911, p. 4. 
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period of _gro-«^li in mind we may consider Pig. 3, page 5, wliicli 
indicates in a liiglily schematic form some of the abnormalities in the 
rate or groBdh seen in the development of the young. 



Fig. 1. — Diagram showing increase of stature and weight of both sexes, as deter- 
mined by the Anthropometric Committee of the British Association. (From 
American Text-book of Physiology, 1896, p. 925.) 


Belayed growth as the result of external factors can be brought 
about in a variety of ways associated with the food supply. Growth 
can be limited, of course, by an insufficient quantity of even tlie 
most appropriate food mixture. Again, tliere is a lower limit to 
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Fiq. 2, — Curves of normal growth — -rats, (From Osborne ^and Mendel and 

Donaldson.) 


the quota of protein needed for normally rapid tissue construction, 
quite aside from an otherwise bountiful total energy supply. But 
even abundance of protein along with sufficient other nutrients may 
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not permit growth to continue normally, if the nitrogenous com- 
ponents of the diet fail to yield in suitable amounts every amino- 
acid required in tissue construction; for it is now an established 
belief among physiologists that certain of these nutrient units, such 
as cystine, l.ysine and tr.-\-ptophanc and doubtless others, are not 
constructed anew in the mammalian organism. They must be 
furnished as such, before new tissue containing them built up into its 
protoplasm can be elaborated. An appropriate supply of inorganic 
compounds, of lime and magnesium, of chlorid and phosphate, and 
perhaps of as yet unappreciated elements like iodine or manganese 
must sooner or later be available in the requisite minimum quantity. 
Finally, with all of these it now seems necessary to include a pro- 
vision for the so-called food “accessories,” the “vitamines” and 
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Fig. 3. — Schematic representation of abnormalities of growth. (From Schloss, Die 
Pathologie des Waclistums im Sanglingsalter, Berlin, 1911, p. 74.) 

“ auximones,” which are believed to facilitate the nutrient processes 
and liliewise, directlj'’ or indirectly, the process of growth. At any 
rate the failure to secure continued increment of body weight in 
young animals with an abundance of hitherto supposedly suitable 
but isolated and purified foodstuffs, and the prompt resumption of 
growth when very small addenda of certain natural products are 
furnished, leaves no other alternative than to give these accessories, 
seemingly insignificant though they may appear to be, due considera- 
tion in the problem of the food supply. 

In discussing the nutrition of infancy Schlossmann® has remarked 
that the feeding of isodynamic quantities of food is not necessarily 
a guarantee of equal nutrient effects. The food must not only 


Boitriigo zur Physiologic der Ernalirung des Siiuglings, Arch. f. Kinderheilkunde, 
liii, 1. 
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furnish equivalent amounts of energy, but also permit equivalent 
benefits to accrue to the individual that ingests it. Schlossmann 
therefore has suggested the term isokerdic (rd nkpdos, the gain) 
value to express for the equivalent biological utility.of foods what the 
expression isodynamic indicates in respect to their comparable energy 
values. Repeatedly it has been observed that the addition of a 
seemingly insignificant amount of the non-protein, fat-free part of 
milk such as the “protein-free milk” of Osborne and Mendel® — or 
of yeast (Hopkins,^ Funk and Macallum®), or of plant parts containing 
the embryo® will suffice to convert failure on a given diet of isolated 
food substances into success. Even where one of this type of (pre- 
sumably water-soluble) determinants is furnished growth may cease 
until some natural fat like butterfat, egg fat, or cod liver oil or 



Fig. 4. — Curve of retarded growth due to limited feeding. (From Osborne and 

Mendel.) 


fractions thereof are added to the diet. Essentials for growth tliat 
cannot be sjmthesized by the growing organism itself must be 
available in adequate amounts if the gains are to be normal in respect 
to the rate of grmvth — the time factor. 

A few graphic illustrations of slow growth, exhibited in tlie form 
of curves of body weight and attributable to some of the various 
deficiencies of diet just discussed, are presented here. The first of 
these. Fig. 4, shows the effect of underfeeding with a qualitatively 
adequate food, in the case of albino rats. 


6 Carnegie Institution of Waslungton, PubUcation 156, Part II. mil, p. 80. 

7 Feeding Experiments Illustrating the Importance of Accessory Factors m Normal 

^s^Stadies'^on^G^o^h.^ ’ IL^ On the Probable Nature of the Substance Promoting 
Growth in Young Animals, Jour. Biol. Chem,, 1915, xxm, 413-421. ni.T-inn- 

» McCollum, E. V., and Davis, M.. The Essential Factors m the Diet Durmg 

Growth, Jour. Biol. Chem., 1915, xxiii, 231-246. 
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Fig. 5 shows the results of diets low and high respectively in the 
same protein. 

In Fig. 6 the deficiency is exemplified by a low content of inorganic 
salts. 



Fig. 5. — Curve showing comp.'irativo effects of diets, Jiigh and low respectively, in 
the same protein. (From Osborne and Mendel.) 

The retarded grovth, with final cessation of increase in size, seen 
in Fig. 7, is attributable to tlie lack of suitable “food accessories” in 
the diet. 



Fig. 6. — Showing effect of deficiency of inorganic salts in the diet upon growth. 

(From Osborne and Mendel.) 

In Fig. 8 responsibility for the sloW growth observed rests upon 
the character of the proteins fed, which failed to yield all of the 
amino-acids in suitable abundance. 

In the preceding illustrations the grovi;h manifested by the 
animals has usually been uninterrupted though proceeding at a 
decidedly slower rate than is normal for the species. Similar experi- 


O jMENDEL: abnormalities of growth 

ences are familiar in the clinic for infants, but it is usually impossible 
'to relate the retardation to a known factor as has been done in the 
experimental cases cited. Let there be no misunderstanding in the 
sense that we are attempting to refer all retardations of groi\'fh to 
external or dietary factors. It is merely this tjTie of abnormality 
in the time relations or rate of grondh that concerns us here for the 
moment. 



Fig. 7. — Sho-ning effect of lack of sxiitable "food accessories" in the diet upon 
growth. (From Osborne and Mendel.) 



Oay 


PlQ_ g. Shomng failure to grow on a diet containing gliadin as the protein 

component. (From Osborne and Mendel.) 


Complete cessation of groictli in individuals not fully grovm up 
may represent a more aggravated deprivation of some food factor 
essential for tissue construction — a status in which tliere is neitlier 
gain nor loss of w'eight. Such failure to grow may be observed 
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not only where the food supply is scanty but even where the energy 
content of the diet is evidently liberal. Some of the instances 
of ‘ stunting” wliich Osborne and I have observed in our experi- 
ments Avith rats haAm been surprising in respect to the duration of 
the period of failure to groAv. Illustrations of different types of 
‘'stunting” arc shoAvii in the folloAving charts; 
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Fig. 9 ,- — Showing prolonged failure to grow owing to inadequate cliaracter of the 
ration. (From Osborne and Mendel.) 
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Fig. 10. — Showing failure to grow owing to a lack of the amiuo-acid lysine in the 
diet. (From Osborne and Mendel.) 


Examples of this type of abnormality of groAVtb could also readily 
be collected from human experience, although an equally long 
duration of the suppression of growth in terms of the total span of 
life has probably never been recorded for man. In the charts just 
presented it Avill be noted that groAAq;h was resumed in every case 
Avhen an external factor, the diet, was altered. We are dealing here 
with retention of infantile characters and the capacity to grow, in 
many of the cases cited, at a period long beyond that at Avhich groAA'th 
is usually completed. The resumption and completion of growth 
after long-continued failure to grow may seem_ surprising in view of 
the wide-spread impressions that tlie groAAff;h impulse declines Avith 
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age. A few records are graphical]}’- represented in Figs. 11 and 12. 
The record of an infant sho-ning a very brief delay in growth is 
given in Fig. 13. 



PjG. 13. — SbowiiiR tlio curve of suppression and resumption of growth in an infant. 
(From L.nngstcin und Meyer, Sauglingserntihrung und Suuglingsstoffwecbscl, 1910, 
p. GS.) 


The results of om* investigation in this field have been summarized 
as follows: 

''The grovlJi impulse, or capacity to grow, can be retained and 
exercised at periods far beyond the age at which gro-wth ordinarily 
ceases. In the case of our ex-perimental animals, albino rats, in which 
increment of body weight ordinarily ceases before the age of 300 
days, resumption and completion of growth were readily obtained at 
an age of more than 550 days. It is now reasonable to ask whether 
the capacity to grow can ever be lost unless it is exercised. 

"Even after very prolonged periods of suppression of growth, the 
rats can subsequently reach the full size characteristic of their 
species. In this respect tliere is no impairment of the individual. 

"The satisfactory resumption of growth can be attained not only 
after stunting by underfeeding, but also after tlie cessation of growth 
which results when the diet contains proteins unsuitable for the 
synthetic processes of growth or is low in protein. 

"Gro-wth in the cases referred to is resumed at a rate normal for 
the size of the animal at the time. It need not be slow, and fre- 
quently it actually exceeds the usual progress. 

"The size or age at which the inlubition of gro-wth is effected does 
not alter the capacity to resume growth. Even when the sup- 
pression of growth is attempted for very long periods at a very small 
size (body weight) the restoration may be adequate when a suitable 
diet is furnished. 

"The procreative functions are not necessarily lost by prolonged 
failure to grow before the stage of development at which breeding 
ordinarily possible. 

"The period of growth may be greatly prolonged by inadequacies 
in the diet, so that gro-wth becomes very slow without being com- 
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pletely inliibited. Though the time of reaching full size is thus 
greatly delayed, growtli, as expressed by suitable body weight, can 
ultimately be completed even during the course of long-continued 
retardation. 

“The metliods of partially retarding or completely suppressing 
growth are too varied and unlike to permit final answers as yet 
regarding the outcome of all of tlie procedures of inhibition for the 
subsequent welfafe oh the~indLvidual. Our observations apply to 
the effects upon size and-a few o'ther ineidentaHeatures mentioned. 
Although it is dbubtful whether the fundamental features will be 
altered, far reacliiug dogmatic statements are scarcely justifiable 
until the experiments have been extended to include other factors 
and animal specips.”*® , 

Loss of weight, or negative groxotJi, as it has been termed, is familiar 
not only as a manifestation of specific disease, but also as the result 
of malnutrition of dietary origin. Here, too, altered food supply 
may bring restoration of normal conditions. The “curve of repair’’ 
is unique in the rate at which changes in weight usually take place. 
The restoration 'which -may follow^ a loss of tissues, etc., even -in 
adult life, exceeds in its rapidity even that observed at the most 
vigorous periods of grovih. Clinicians are well aware tliat recovery 
of weight lost during illness may take place with surprising rapidity. 
It seems as if tlie depleted body cells were ready in structiue for the, 
return of missing components without the necessity of a recon- 
struction of the entire fabric of tlie wasted tissues. A graphic 
expression of this is seen in Fig. 14. 

Anomalies of growth expressed by an exaggerated rate of groiotli 
are among tlie rarities. Whenever tlie growtli of an entire organism 
as well as that of individual organs is modified in the sense of accel- 
eration, tills usually involves repair — the reversal or return of a 
morbid conditioh to tlie normal as it has just been illustrated. 
Attention has lately been directed to tlie unexpectedly accelerated 
rate at which the increment of body weight may be resumed after . 
growth has, for some reason or other, been inhibited for a time.^i 
Fig. 15 shows that “after periods of suppression of growth, even 
witliout loss of body weight, grov-th may proceed at an exaggerated 
rate for a considerable period. This is regarded as something apart 
from tlie rapid gains of weight in the repair or recuperation of tissue 
actually lost. Despite failure to grow for some time the average 
normal size maj^ tlius be regained before the usual period of grondli 
is ended.” 

Analogous conditions in infants seem to be represented by the 

Osborne and Mendel, The Resumption of Growth after Long-continued Failure 
to Grow , Jour. Biol. Chem., 1915, ^iu, 439-454. 

” Osborne and Mendel, Acceleration of Growth after Retardation, Am. Jour. 
Physiol., 1916, -\1, 16-20. 
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Fig. 14. — Cur\’es sliov'iiiji re.storation after depletion of body weight in rats. 
(From Osborne and Mendel.) 



Fig. 15.— Showing curves of acceleration of growth after retardation of growth. 
(From Osborne and Mendel.) 
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following case of failure to gain weight in scurvy and tlie resumption 
^ j ^ influence of orange juice added to the dietd* 

ilie foregoing experiences respecting tlie ability of the individual 
to make exceptionally rapid gains of weight after periods of enforced 
maintenance without groirth have led us to raise certain questions of 
broader biological interest. “Wiint lias time accomplished in tlie 
intcr\al of unchanged total body weight? Have developmental 
changes or cellular rearrangements proceeded? Have some of the 
cells (perhaps those of certain endocrine glands) advanced in their 
development more nearly normally than thegreatmass of the tissues? 
If so, they might exert an undue stimulus upon the energy trans- 
formations leading to groaiih.”'^ Tlie inquiries here submitted may 
properly introduce a second phase of our subject, the ahnormaliiies 


gtc. Ult. fCI AfM WIT imiC iliT 



Fig. 1G. — Showing curve of accelerated growth in an infant after failure to grow. 

(From Hess, 1916.) 


of corrclaiio 7 i in groBdli. The interrelations of proportion in llie 
parts of the body may vary not only among individuals and species, 
but also in the same* individual at different stages of development. 


as is shorn! in Fig. 17. , . , j. 

Precisely as there are clianges in the correlation ot rorm or mor- 
phological structure, so there may be alterations in the distribution 
of chemical components of tlie body, tlie upset of which represents 
abnormality. Thus Aron has indicated tliat tlie form of animals 
maintained at stationary weight before they are fully 
change. They may grow in stature, one part cliangrag at the 


«Hess. A. F., The Influence of Infantile Scurvy on Growth (Length and Weight), 
^"»OswTd ME Retardation, Am. Jour. 

Physiol.* 1916* xl, 16. 
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expense of anotlier.'^ This is seen in Fig. 18, in which the same rat 
was photographed at intervals of forty-seven days, during which 
there was no increment in total weight. 



Fia. 17. — ShowitiR changed proportions of the body of man accompanying growth. 
(From Stratz, Dor Korper dcs Eandes, 1904, p. 57.) 



Fig. 18. — Showing changes of form with stationary body weight. (From Aron, 1912.) 


The change of form noted by Waters'® in young cattle underfed 
so as to keep their weight stationary is also evidence of correlative 

I 

Aron, H., Weitere Untersuchungen fiber die Beeinflussung des Wachstums durch 
die Ernahrung. Verhandlungen der 29sten Versammlung der Gesellschaft fur 
Kinderheilkunde in der Abteilung ffir Kinderheilkunde der 84. Versammlung der 
Gesellschaft doutscher Naturforscher und Aerzte in Mtinster, 1912, 99-103. 

The Influence of Nutrition upon the Animal Form, Proceedings of the Society 
for the Promotion of Agricultural Science, 1909, xxx, 70; also XVII. Biennial Report, 
Kansas State Board of Agriculture, 1911, xxii, 199. 
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changes. Apparently the skeleton has groum in these cases at the 
expense of other parts. It is doubtless true^ as Aron has indicated, 
and as has been shown in unpublished experiments by Dr. Judson 
in tlie -mriter’s laboratory, that the inorganic components of the 
skeletal parts may 'continue to increase while the bodj^ as a whole, 
is failing to gain in Aveight. 

Defective bone groiA"^ is undoubtedly concerned in a variety of 
abnormalities of development. A quotation from McCruddeni® may 
serve to illustrate some of the problems involved: 

“Another kind of condition in which bone grovi;h is involved is 
dwarfism. The causes are probably many. But in one tjqje I have 
observed a distimbance of calcium metabolism associated with im- 
proper development of bone. Calcium is almost absent from the 
urine, leading to the belief that the blood must be poor in calcium 
or contain it in some imusual combination. The feces are very rich 
in calcium, containhig sometimes more than the food. There is, in 
fact, a flux of calcium tlu-ough tlie feces. And in these cases the 
long bones fracture easilj" and roentgen-ray examination shows a very 
thin cortex. In other types there are no abnormalities of this kind. 
Now, as pointed out by Buhner, we can imagine two fundamental 
causes for the lack of growth: (1) the lack of what might be called 
the tendency to grow, that property which is present in young 
animals, but absent in adults, and (2) the absence of the material 
for groAvth. And it seems to me that in these two tjq)es we have 
examples of distm'bances of each of these two factors. In the one 
the skeleton is grovdng as fast as tlie material at its command per- 
mits. We might almost say tliat it is growing too fast, for it is 
grovdng in length at the expense of solidity. In the other there is 
no such tendency to grow. There is calcium enough present to form 
longer bones, but there is no tendency to form them. And this kind 
of disturbance of bone nutrition we may refer to as a quantitative 
change, for the bones fail to grow in size. There are two large sub- 
divisions of this type — one in which tlie tendenc 3 '- to grow is absent, 
the other in which the material for growth is not available.” 

There is occasion to believe that the groviJi of bone in tlie young 
is only one of the developmental processes under tlie phj’^siological 
dominance, so to speak, of the endocrine or ductless glands. The 
thyroid, thjmius, ovary, testis, hypophysis and others, furnisliing 
inhibitorj^ as well as facilitating factors, ma}’- be involved. The 
effects of removal or loss of function of some of these glands upon 
growth are being investigated in a more systematic manner. The 
results of gonadectomy are perhaps most familiar. Many of the 
peculiar phenomena in respect to the evolution of statuie, the 
secondary sex characters, psj^chical aberrations and their deviations 
from the usual mode of development induced by experiments in 

>5 The Nutrition and Growth of Bone, Transactions of XV International Con- 
gress on Hygiene and Demography, Washington. September 23-28, 1912. 
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growth find an analogue in human cases of infantilism^'' Sexual 
infantilism must be difi'ercntiatcd from anotlier abnormality of 
childhood to wliich Hcrter'® gave the name inicstinal infantilism. 
This is a pathological state marked by a striking retardation in 
growth of the skeleton, the muscles and the various organs and 
associated with a chronic intestinal infection characterized by the 
overgrowth and persistence of bacterial flora belonging normally to 
the nursling period. The chief manifestations of intestinal infan- 
tilism are: Arrest in the development of the body; maintenance of 
good mental powers and a fair development of the brain; marked 
abdominal distention ; a slight or moderate or considerable degree of 
simple anemia; the rapid onset of ph 3 ’'sical and mental fatigue; 
irregularities of intestinal digestion resulting in frequent diarrheal 
seizures. A type of infantilism associated with poor nutrition due 
to the defective circulation dependent on a congenital or acquired 
cardiac defect (vitium cordis) is shown in Fig. 19. 



Pig. 19. — Showing infantilism in a youtli, aged sixteen years, in contrast with a 
normal individual of the same age. (From Peritz, 1911, p. 400.) 

It will be noted that the interferences with normal growth may 
be constitutional, or internal, in some of these manifestations of 
abnormalities of correlation, and external or seemingly associated 
with alimentation in other cases. It is not yet possible to distinguish 
clearly between cause and effect. Normal development of the 
endocrine glands (upon which in turn properly correlated growth 
depends) may often be conditioned upon a suitable food supply. It 
is thus quite conceivable, as several writers have pointed out, that 
the inevitable need of specific amino-acids or “food accessories” is 

i? Peritz, G., Der Infantilismus. Brgebnisso der inneren Medizin und Kinderl)oil- 
kundc, 1911, xvii, 405. 

18 On Infantilism from Chronic Intestinal Infection, Now York, 1908- 
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occasioned not alone by its value as a direct constructive unit in 
the powing bodj^, but equally well because it plays some role in 
facilitating the function of some ductless gland. The supposed 
relation of iodine to tlie thjToid gland at once presents itself as a 
possible illustration. Complex pluriglandular regulatory inter-rela- 
tions have often been discussed of late. 

Only hasty and fragmentary reference can be made here to the 
more recent interesting observations of Cushing, Goetsch,®® and 
others on the possible relations of the pituitary gland and its dis- 
orders to growth; to the investigations of McCord®* and of Dandy®® 
on the pineal body; to the studies of Pearl,®® Robertson,®^ and others 
on the feeding of pituitary and corpus luteum to growing animals. 

It is too early to draw any sweeping conclusions from the already 
extensive literatirre on the ductless glands ; but one may look forward 
with confidence to interesting developments in this field of the 
physiology and pathology of growth. Future investigation may 
show that directive influences in growth reside in the endocrine 
glands to an extent scarcely realized at present; possibly it will be 
found that the correlative factor which has been emphasized in this 
review is closely bound up even more closely than can now be appre- 
ciated with the proper growth and development of such special 
tissues. 

A remarkable illustration of the potent effect of substances 
derived from the ductless glands has been furnished by Guder- 
natsch®® and verifled and extended by other investigators (Romeis®® 

” The Pituitary Body and its Disorders, Philadelphia, 1912. 

’o The Influence of Pituitary Feeding upon Growth and Sexual Development, 
Bull. Johns Hopkins Hosp., 1916, xxvii, 29. 

“ The Pineal Gland in Relation to Somatic, Sexual and Mental Development, 
Jour. Am. Med. Assn., 1914, Ixiii , 232-235. The Pineal Gland in Relation to Somatic, 
Sexual and Mental Development, second paper. Jour. Am. Med. Assn., 1915, Ixv, 
517-520. 

“ Jour. Exper. Med., 1915, xxii, 237. 

“ Studies on the Physiology of Reproduction in the Domestic Fowl. XfV. The 
ESeot of Feeding Pituitary Substance and Corpus Luteum Substance on Egg Pro- 
duction and Growth, Jour. Biol. Chem., 1916, xxiv, 123-135. 

Experimental Studies on Growth. III. The Influence of the Anterior Lobe of 
the Pituitary Body upon the Growth of the White Mouse, Jour. Biol. Chem., 1916, 
xxiv, 385-396. Experimental Studies on Growth. IV. The Influence of Tetheliu, 
the Growth-controlling Principle of the Anterior Lobe of the Pituitary Body upon 
the Growth of the MTiite Mouse, Jour. Biol. Chem., 1916, xxiv, 397-408. 

“ Feeding Experiments on Tadpoles. I. The Influence of Specific Organs Given 
as Food on Growth and Differentiation, Archiv f. Entwickelungsmechanik der 
Organismen, 1912, xxxv, 457-483. Feeding Experiments on Tadpoles. II. A 
Further Contribution to the Knowdedge of Organs with Internal Secretion, Am. 
Jour. Anat., 1914, xv, 431-474. Feeding Experiments on Rats. III. A Further 
Contribution to the Knowledge of the Organs with an Internal Secretion, Am. 
Jour. Physiol., 1915, xxxvi, 370-379. , • , 

=«Der Einfluss verschiedenartiger Ernahrung auf die Regeneration bei Kaul- 
quappen (Rana esculenta). I. Archiv f. Entwicklungsmechanik der Organismen, 
1913 xxxviii, 183. Experimentelle Untersuchungen fiber die Wirkung innersekre- 
torischer Organs. II. Einfluss. von Thyroidea- und Thymusfiitterung auf das 
AVachstum. die Entwicklung und die Regeneration von Anurenlarven, Archiv f. 
Entwicklungsmechanik der Organismen, 1914, xl, 571. 
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and Cotronei-'), A number of mammalian organs, especially those 
with an internal secretion: thyroid, thjmus, adrenal, testis, ovary, 
hjiiophysis, liver, muscle, etc., were given as food to tadpoles of 
liana iemimaria and cscnlenia. It was seen that each organ 
exerted a certain influence on growth and differentiation of the 
animals, hlost strildng was the influence of the thyroid food. 
It caused a precocious differentiation of tlie body, but suppressed 
further grovili. The tadpoles began to metamorphose a few 
days after the first application of the thyroid, and weeks before 
the control animals did so. The influence of the thjunus was quite 
the opposite. Especially during the first days of its application 
it caused a rapid grovi:h of tlie animals, but postponed the final 
metamorphosis or suppressed it completely. The appearance of 
tadpoles fed on thimius and tlijToid respectively is shoivn in Fig. 20. 


i 
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Fig. 20. — Showing oflects of feeding thyroid and thymus to tadpoles. 


Abderhalden,^® from whose paper part of these illustrations are 
taken, has found that the thymus, thyroid, and other glands may be 
subjected to digestion by pepsin, trypsin, and erepsin successively, 
until the protein test is no longer obtainable; yet the products of 
digestion still contain the substances which either promote or sup- 
press differentiation and modify groivth. Combinations of several 
glands fed simultaneously may produce grotesque animal forms, A 
new field of investigation has been opened. 

In the future it will be necessary to reckon with the probability 


S’’ Fremifere contribution expSrimontalo h I’^tude des rapports des organes dans la 
croissanco ot dans la metamorphose des Amphibies anoures. L’influence de la 
nutrition avec la thyreoide des mammiferes, Archives italiennes de biologie, 1916, 
Ixi, 305, 

’’*Studien ttber die von efnzelnen Organen hervorgebrachten Substanzen im't 
spezifischer Wirkung. I, Verbindungen, die einen Einfluss auf die Entwicklung und 
den Zustand bestimmter Gewebe ausiiben, Pfliiger’s Arch., 1915, clxii, 99. 
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that groAvth in tlie sense in "which "we ha"ve defined it is dependent 
upon many factors, some of whicli facilitate, while others may retard 
the orderly progress of tire process. A given environment may be 
disadvantageous, not only because it presents harmful or inliibitory 
influences, but also because it fails to manifest those that promote 
groviJi. The effect which nutrition may exert is only part of the 
story of gro'n’tli; but it is a factor regarding which helpful informa- 
tion is being accumulated and one which is subject to immediate 
modification in a way that hereditarj’" factors are not. hluch com- 
mendable effort is being expended' in improving the environment of 
the human individual during the period of grovTli. The current 
interest in the food hygiene of infancjL the school lunch problem, and 
related topics bear witness to this. These endeavors in the field of 
enlightened philantliropy, and public welfare should rest, as far as 
present-day knowledge will permit, on the basis of scientific infor- 
mation. 

Traditions regarding growtli and its perversions must give way 
to tested truths. It matters little if some of the determinants have 
not yet been discovered — if the limited experience of the laboratory 
fails to cover all the problems of the home and the clinic. Some real 
progress has been revealed, so that there is a sense of satisfaction 
even in relation to the obscure questions which have here been 
reviewed, in hearing Karl Pearson’s-® conclusion respecting the 
claims of science. He says; “For the present, then, it is better to 
be content witli the fraction of a right solution tlian to beguile 
ourselves with the whole of a wrong solution. The former is at 
least a step toward the truth, and shows us the direction in whicli 
other steps may be taken. The latter cannot be in entire accordance 
with om- past or future experience, and will therefore ultimately 
fail to satisfy the testhetic judgment. Step by step that judgment, 
restless under the gros^ffli of positive knowledge, has disearded creed 
after creed, and philosophic system after philosophic system. 
Surely we might now be content to learn from tlie pages of history 
tliat only little by little, slowly line upon line, man, by tire aid of 
organized observation and careful reasoning, can hope to reach 
knowledge of the truth, that science, in the broadest sense of "die 
word, is tlie sole gateway to a knowledge which can harmonize "ndth 
our past as well as with our possible future experience. , As Clifford 
puts it, 'Scientific thought is not an accompaniment or condition of 
human progress, but human progress itself.’ ” 

The Gramniar of Science, London, 1900. 
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SYPHILIS OF THE STOMACH: A CLINICAL AND EOENTGENO- 

LOGICAL STUDY, WITH A REPORT OF TWENTY-THREE 

CASES. 

By George B. Eu.sterman, M.D., 

MAVO CLINIC, JtOCnCSTKH, MINNKSOTA. 

The rarity of sypliilis of tiic stomach is generally conceded, and 
it is largely on account of its rarity that the disease is of unusual 
interest, Ho\Yever, fj'om my own observation and that of contem- 
poraries it is safe to say that the condition has a greater incidence 
than is commonly supposed. Because of a more or less well-grounded 
skepticism, and because of the possibility of unfavorable criticisnu 
the clinician is constrained to limit his reports to those cases in 
wliich the proof of the existence of the disease is most convincing. 
Objections to clinical diagnosis may be carried so far as to be 
unscientific. Evidence produced to supjiort the speciheity of the 
lesion in the absence of postmortem examination or microscopic 
study of resected tissue may be as logical and decisive as many 
otlier facts of medicine that arc freely accepted. 

The earlier literature of gastric sjT)hilis has been thoroughly 
reviewed by recent contributors to the subject, the sur\'ey embracing 
the histopathological and gro.ss anatomical descriptions and clinical 
classifications which constitute the basis of our present knowledge. 
For convenience, this literature may be divided into three periods, 
the first extending from the classical report of ChiaiT in 1891 to 
the year 1905, the second, from 1905 to 1910, and the third, from 
1910 to date. Tlie literature of the first period deals largely v'itli 
postmortem material. In that of the second period, though a 
number of cases are reported, the diagnosis rested largely on the 
history and antispecific treatment. During the third period serology 
and roentgenology proved useful agents in supplying the data 
necessary for diagnosis. In 1912, in a comprehensive review, 
Meyers^ tabulated 58 cases, among which were included those 
reported by Birch-Hirschfeld, Frankel, Dieulafoy, Fournier, 
Hemmeter, Flexner, Einliorn, Hayem, Rudnitzki and others, hlore 
recent articles dealing with the subject, and giving case reports, 
are those of Holitsch,® Mills, ^ McNeil,® Myer,® Morgan,^ Tuohy,® 
Cronin,® Brunner,^® Lensman,“ Domies and Le Wald,^® Brugsch 
and Schneider,^® Hausmann,” Meulilmann,^® Smithies,^® and Niles.^^ 
To date, our .own observations have included 23 cases, a number 
which seems sufficiently large to warrant certain conclusions.^ 

Symptoms anE Diagnosis of Gastric Syphilis. Syphilis of 
the stomach, as a rule, is a late manifestation of the disease both 

* Read before the American Gastro-enterologic.al As.sociation, Wa.shington, May 
8 , 1910 , 
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in tlie congenital and the acquired form, although in the former it 
may be present early in life. Briefly stated, the gross lesions are 
concerned chiefly with (1) the gumma in its various forms, and (2) 
diffuse syphilitic infiltration. It is generally conceded that the 
clinical picture as such may be much like that of non-speciBc gastric 
disease, but that usually the results obtained from therapy in the 
two conditions are different. Many clinicians suspect lues as 
the etiological factor in cases of at5q)ical gastric disturbances that 
do not respond to ordinary dietetic and medical management, a 
suspicion very frequently justified. Heretofore no characteristic 
syndrome has been noted or suggested, largely because of lack of 
suflBcient material and doubt as to whetlier the diagnosis of gastric 
syphilis was correct. In one instance, a circumscribed lesion, such 
as a gummatous infiltration of tlie pylorus, vdth cicatrization and 
resulting stenosis, may so closely simulate benign simple ulcer or even 
carcinomatous ulcer in all its clinical aspects as to defy differen- 
' tiation. In another, owing to the presence of multiple lesions with 
their sequel® or extensive involvement in one and the same organ, 
the symptoms presented may be so variable as to preclude proper 
clinical recognition or classification. 

The diagnosis of sjqjhUis of the internal organs is based usually 
on the past history with regard to the initial and secondary 
sjonptoms, on the demonstration of late sjqjhilitic manifestations, 
Wassermann-Noguchi reactions, and the results of specific therapy. 
In gastro-intestinal cases the Wassermann test is the most helpful 
means of differentiating sjT>hilitic ulcers, circumscribed or diffuse 
gummatous deposits, proliferative infiltrations and tlieir sequel® 
(cicatrices, ulceration and fibrous hyperplasia) from simple ulcers 
and other diseases of the stomacli, particularly carcinoma. Often, 
however, the diagnosis of gastric syphilis is made accidentally. 
The absence of a history of syphilis, abortion, sterility, or a negative 
Wassermann reaction does not exclude the possibility of syphilis. 
Our own series of cases have taught us this fact plainly. On the 
otlier hand, while objective signs of active, latent, or obsolete 
syphilitic lesions elsewhere (in the bones, glands, skin, nasopharynx, 
aorta, special sense organs, stigmata) may suggest that the cause 
underlying the gastric disturbance is specific, such signs are usually 
absent or not apparent, except in cases of congenital s^hilis. Of 
the greatest importance as indicating gastric syphilis is the com- 
bination of anacidity, subacidity, or achylia, with a syndrome 
approximating, but not exactly resembling,^ tliat of benign ulcer 
in some respects, and that of gastric carcinoma in othere, and 
accompanied by roentgenological findings suggestive mainly of 
carcinoma. These factors in addition to a positive Wassermann 
reaction or a history of infection and other features to be mentioned 
later are strong presumptive eHdence of gastric lues. However, the 
fallacy of concluding tliat a gastric lesion is necessarily luetic if 
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accompanied by a consistently positive Wassermann reaction must 
be avoided. The coexistence of syphilis with benign and malignant 
gastric disease haAung no obmous etiologieal relationship is not 
uneommon. On that aceount we have been obliged to diseriminate 
closely in the presence of a positive Wassermann, excluding, as 
non-s^^>hilitic, cases with a fairly regular syndrome, normal or 
increased acid values, in which the gross macroscopic appearance 
at the time of operation or the microscopic picture of the resected 
tissue was that of the usual clironic calloused gastric ulcer, and in 
which the improvement in gastric function was complete or satis- 
factory without antispecific treatment. 

The criticism inaj'' be advanced that in making this distinction 
we have disregarded or overlooked the early uncomplicated syphilitic 
ulcer or circumscribed gimima, the former of ivliich has been and is 
still regarded by man.y as the commonest form of gastric syphilis, 
and that, therefore, the material herewith presented represents 
only cases in wliich the disease was advanced. Such criticism is not 
justified by the facts to be presented herewith. The most accurate 
difl'erentiation of early sjqihilitic gastric ulcer from non-syphilitic 
lesions of the stomach can be made only from the study of the 
symptomatology, gastric chemistry, serodiagnosis, gross pathology, 
roentgenology^ and the results of specific therapy in both. Unfor- 
tunately our knowledge bearing on various problems of the subject 
is still incomplete because the cases reported have not been studied 
in all these phases. ' It may be said, however, that the role played by 
syqihilis in the etiology of gastric ulcer is doubtful because of the 
follovdng facts: (1) the rarity of cases in which the two are associated 
— only -3- of 1 per cent, in our series of over 2500 operatively demon- 
strated cases of benign gastric and duodenal ulcer; (2) the results 
of Rosenow’s^® research in regard to the streptococcal origin of 
gastric and duodenal ulcers; (3) lack of evidence to show that 
simple ulcer becomes gummatous in the presence of systemic or 
gastric syphilis, as stated by Brugsch and Schneider. 

In view of our slowly increasing knowledge with respect to the 
pathology of visceral syphilis in general, and gastric syphilis in 
particular, there is some reasonable doubt as to the frequency of 
uncomplicated syphilitic ulcer; moreover, when this type of lesion 
presents itself, other factors are invariably associated which in our 
experience has not made the specific nature of the lesion difficult 
to establish in most instances. In accordance with the original 
view of lOebs, Frankel and others we recognize as actually specific 
only those ulcers resulting from the degeneration of a gumma. 
Such have been reported in considerable number in the literature, 
yet only one was found in Chiari’s postmortem material of 98 
cases. There is, however, a considerable difference in the gross 
pathology of benign and gummatous ulcers that is quite apparent 
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to the experienced surgeon or pathologist on ordinary examination. 
The latter are invariably multiple, have a predilection for the 
cardia, the lesser curvature, and especially the pyloric portion of 
tlie stomach. Usually tliey are associated with perigastric adliesions, 
proliferative hyperplasia of the gastric walls and other sequelte 
resulting in gastric deformity. To the clinician and roentgenologist 
these characteristics in conjunction vdth a markedly altered 
chemistry rather suggest carcinoma tlian benign ulcus callosum. 

Review of Cases. The 23 cases that have come under my 
observation have been either operatively demonstrated or clinically 
observed, and therapeutically managed in the general surgical and 
medical divisions of the Mayo clinic during the last seven years. 
With one exception all were of the acquired tjqie of gastric sjqihilis. 

Clinical Consideration. Sex. In the 23 cases there were 17 males 
(74 per cent.) and 6 females (26 per cent.) or about 3 males to each 
female. This is almost the sex ratio of benign chronic gastric ulcer. 

Age. The youngest patient in the series was twenty, tlie oldest 
fifty-seven years. More than two-thirds were below tire age of 
forty. The average age of both males and females was thirty-five. 
It will be recalled that the average age of the patients having non- 
malignant ulcers was forty-three years and that of cancerous patients 
about fifty-four. 

Etiology. The number of patients admitting luetic disease was 
13, or a little more than one-half. Twelve (52 per cent.) admitted 
repeated gonorrheal infection; in 6 the blood 'serum had reacted 
positively. This appears to be of clinical significance. The number 
of patients without a history of lues but having positive Wassermann 
reactions was 9 (40 per cent.). Of the 23 cases 17 (74 per cent.), 
showed positive initial Wassermann reactions in the blood serum. 
Three of the operatively demonstrated cases in the earliest series 
antedated the use of the serological test, but responded definitely 
to the antispecific treatment. A provocative reaction was obtained 
in several instances. Of the 6 female patients, all of whom were 
married, the disease was admitted by 2, and a premarital infection 
was noted in 2 otliers. In the case of the remainder no history was 
obtainable, and it is most probable tliat they were infected after 
marriage. One before marriage had given birth prematurely to a 
sjq)hilitic fetus. Four reported sterility, single' or repeated spon- 
taneous abortions and tendency to amenorrhea. All were childless 
except 1 and this one had had two miscarriages before the birth of 
a healthy child. Of the married male group, several reported that 
their wives had had miscarriages, 2 had healthy children, and the 
remainder were apparently sterile. 

Time of Onset of Syinptoms After Infection. Definite data 
bearing on this feature were obtainable in 16 cases. The earliest 
onset was 1 year, the latest 28 years, after the disease was con- 
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traded. Only 3 guA-c evidence of the gastric malfunction attributed 
to tlic le.sion present witliin tlic 5-vcar period, G between the 5 and 
lO-year i)eriod, and 7 bctw'ccn tlic 10 and 20-year period. The 
average was 11 ycar.s. 

Duration of Siimpfomti. TJic shortest duration of the symptoms 
on admis.sion wa.s 7 montlis, tlic longest 7 years. Two-thirds fell 
Avitliin the 2-year period. The average duration was 3-f- years. In 
striking contrast to this is the time-clement in the benign ulcer 
group which so uniformly averages about 12^ years. The signih- 
cance of such a brief clinical course, in view of the extensive patho- 
logical changes and altered chemistry having such direct diagnostic 
and prognostic bearing will be referred to later. 

Clinical Course. In 0 ca.scs the course was continuous from the 
outset, beginning abruptly with pain and vomiting in 2 instances, 
definitely intermittent in 4; intermittent, remittent or irregular 
in the remainder, but becoming continuous in the latter group after 
an average of 10 months. A distinctly progressive course was 
characteristic in 20 cases (90 per cent.). 

Sifinijicancc of Clinical Si/nipioms. Pain. Almost invariably 
the pain was described as situated in the epigastrium or pit of the 
stomach; in 1 instance, however, it was felt in the left hjqjochon- 
drium. Dorsid radiation was noted 4 times. In 9 instances (39 
per cent.) the pain was characterized as a distress; in 6 (26 per cent.) 
as cramping or severe; and in the remainder as dull or gnawing. 
In three-fourths of the ca.scs the pain ensued immediately after 
eating and its duration was variable. In 4 cases it was continuous 
and made worse by alimentation. Definite nocturnal pain was 
e\ddcnt in 3 cases only. In the uncomplicated gimnnatous ulcer- 
type, the pain-features simulated those of benign ulcer, being 
intermittent, rather periodic and delayed in appearance after 
meals from 1 to 3 hours. It differed from benip gastric ulcer in 
that anacidity w'as present and the pain was either only slightly 
relieved or not relieved at all by food or alkalies. The scirrhus 
or infiltrated types were associated wdth pain immediately after 
eating, wdiich continued until the stomach had emptied itself. Such 
patients, to avoid discomfort, ate semisolid or liquid foods frequently 
and in small amounts. 

Nausea. Noted definitely in only 3 instances: transient in cases 
wdth retarded motility or stenosis or associated with acute 
seizures. 

Vomiting. This second most important symptom was noted in 
19 cases (83 per cent.), and in 10 w^s present from the outset. In 
4 cases retained gastric contents were vomited although in lesser 
amount than in cases of benign obstruction. 

Bemaiemesis and Helena. Recorded in only 1 instance; single 
hemorrhage by mouth of 1 liter of blood. In fairly authentic cases 
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reported in tlie literature, however, severe and even fatal hemor- 
rhages have occurred. 

Flatulency. Definite complaint in 65 per cent., and present 
mainly for a period of one hour after taking food. 

Bowel F%mction. Marked constipation in 50 per cent. ; moderate 
to normal in 30 per cent. Constipation alternating with diarrheal 
movements in the remainder, but the former predominating. 

Appetite. Characterized as good in 60 per cent.; abnormal in 
10 per cent, (owing to starvation); complete anorexia or “poor” 
in 15 per cent. 

State of Nutrition. All the patients showed marked loss in weight, 
over 50 per cent, having lost betw;een 50 to 75 pounds. However, 
the degree of cachexia and diminished strength was mild and out of 
proportion to the loss in weight. Tins condition is converse to that 
which usually obtains in gastric malignancy. 

Blood Estimation. Of 14 patients examined the average hemo- 
globin percentage was SO, average red count, 4,640,000, average 
white 5400. 

Results of Abdominal Examination. Definite tumor or mass was 
absent in 20 cases (90 per cent.) and present in 1 instance (4 per 
cent.). In 2 cases (9 per cent.) tliere was a suggestion of “ridge- 
feel,” and in all, muscle-resistance with marked or moderate tender- 
ness. Visible peristalsis was absent in the retention cases on brief 
observation. Several instances are on record in wliich palpable 
epigastric tumor possessing the physical characteristics and mobility 
of a tumor of the stomach were associated with a history of infection 
and positive Wassermann reaction. However, our own inability 
to definitely determine that this tumor had its origin in the stomach, 
by all the clinical and roentgenological methods at oiir disposal, 
made it necessary to eliminate these from our series, in spite of the 
fact that such tumors disappeared under salvarsan and other anti- 
septic therapy. Hausmann has pointed out that undoubtedly it 
has been often erroneously assumed without more definite proof 
that such tumors w^ere gastric tumors; that gumma of tlie liver tied 
off by cicatrizing contraction, or diffuse syphilitic liver-tissue tied 
off by cicatrized gummatous tissue may simulate tumor of the 
stomacli. 

Significance of Gastric Analysis. All of tlie patients, with the 
exception of one, w'ho refused the tube, underwent the test. The 
extract usually showed poor chymification, especially that of the 
anacid cases, and was below normal in amount. The mucus content 
was not remarkable. 

The small amount of gastric extract recovered in most cases w'as 
explained by the pathological conditions present. The number of 
patients with achylia was 18, or 82 per cent, of those examined. 
Foiu had an average of 22 per cent, free hydrochloric acid; the 
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a^ erage total acidity was 36 per cent. In two of these cases, 
aclilorliydria alternated witli a low hydrochloric acid content. 

pcrsecrction was not noted even in the retention cases which 
iiunibered 6 (26 per cent.). Blood was found in the gastric extract 
in 25 per cent., and occult blood was present in the feces of 17 per 
cent, of those examined. Lactic acid and sarcines were noted in 
2 of the retention cases; in one of these Oppler-Boas bacilli were 
demonstrated. 

A consistent achylorhydria, in fact, achylia, seems almost 
exclusively characteristic of luetic gastric disease. Special study 
has been made of gastric cliemistry in syphilis of the stomach by 
Barbicr, Robin and others, but to date no definite conclusions have 
been reached, owing to the variable findings. In the majority 
of cases in v^hich tlie diagnosis was verified by postmortem examina- 
tion or tlirough the study of resected specimens the gastric analyses 
rejjorted hr'’ many competent observers showed absence of free 
and combined lij’^drochloric acid. The pathology ranged from cir- 
cimiscribed gummatous ulcers with or without stenosis to diffuse 
infiltrated and contractured types. On the other hand, fairly con- 
vincing case reports by recent contributors to the subject showed the 
presence of free acid in normal or subnormal amounts. It is reason- 
able to presume that the extent and the situation of the local 
involvement and the systemic influence of the syphilitic virus are 
factors determining the gastric chemistry. However, the pre- 
])onderance- of evidence favors marked reduction of the gastric 
secretion, either tlirough inliibition of the function of the gastric 
glands or atrophy of the mucous membrane. This probably has 
its inception in a gastritis granularis which may be a manifestation 
of the secondary or tertiary stage, as the direct or indirect result 
of the infection, Virchow recognizes an acute syphilitic gastritis 
which appears in the form of inflammatory infiltration, reddening 
of the mucous membrane, swelling, etc., and which belongs to the 
secondary stage, Chiari has described a diffuse and gummatous 
gastritis as belonging to the congenital form. In gross gastric 
lesions the more or less diffuse gummatous infiltration of the sub- 
mucosa which finally extends to the mucosa or the diffuse syphilitic 
infiltrated type would at an early period affect gastric secretion. 
An atrophic mucosa was characteristic of all our microscopic 
sections. Neugebauer recently made a study of the gastric contents 
of 200 syphilitic recruits. Sixty-two per cent, of them were in the 
secondary stage and all showed definite subacidity. In 17 per cent, 
there was complete absence of hydrochloric acid or mere traces. 
Brugsch and Schneider in a review of the gastric chernistry of 100 
tertiary syphilitics conclude that the frequency of achylia in tertiary 
syphilis in all probability is due to a chronic gastritis, and that a 
benign gastric ulcer in the presence of systemic tertiary syphilis is 
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associated with diminished secretion of hydroehloric aeid. The 
argument has been advaneed tliat the absence or reduction of the 
hydrochloric acid and ferments occurs only in advanced cases; 
that it is due to the rapid emptying of the gastric contents and 
involvement of the fundic glands, espeeially in the high contractured 
or hour-glass tj'pes. This explanation does not suffice because the 
same findings are present in early uncomplicated cases, hloreover, 
the results of my observations on aeid values in benign and even 
malignant hour-glass stomachs, in which similar mechanical con- 
ditions surely obtain, would further seem to controvert such 
assumption.!® Hausmann, who has made a critical study of 5 cases 
under his personal observation, regards anacidity as characteristic 
of sypliilis. After reviewing 135 cases reported in the literature, he 
feels justified in considering as doubtful those cases with normal or 
increased secretion, and especially those incompletely studied. 
Patella,-'' in a review of the 140 cases of gastric sj^ihilis he has found 
on record, states that the chemistry of gastric secretion was studied 
in onlj'- 11; in 9 of these there was anacidity, and achylia was noted 
in the cases especially examined. Clark,^! in one of the more recent 
contributions to the subject, emphasizes the importance of gastric 
achylia and absence of free hydrocliloric acid. 

Significance of Pathology. All the cases showed deformity 
of variable degree, usually quite marked, with a reduction in size 
and contour. This was primarily the result of multiple cicatriSiing 
gummatous ulcers or of areas of proliferative infiltration, circum- 
scribed or diffuse, in association with perigastric adhesions. The 
degree of involvement was invariably in direct ratio to the dm-ation 
of infection and gastric disturbance. In 4 of the 10 surgically verified 
cases there was definite hoW-glass deformity. One patient had a 
stricture at the cardia, at the mid portion and at the pylorus. In 
all the cases the pars pylorica was the most extensively involved, 
although in 5 instances the involvement extended up both curvatures 
to the esophageal opening. In addition there was marked thickening 
and stiffness of the walls. The roentgenograms of two others showed 
hour-glass contraction, the greater loculus being above. In three 
instances, the ulceration and tliickening seemed confined mostly 
to the posterior wall. In one of these cases tlie stomacli was 
described as having a ruffled appearance due to tlie presence of 
multiple cicatrizing gummatous ulcers. 

Grossly, there is no characteristic which readily enables the 
clinician to dift'erentiate this form from some types of scirrhus 
carcinoma, linitis plastica, or sclerotic inflammation secondary to 
benign ulcer. Sailer®^ has recently called attention to this fact. 
The final diagnosis often rests with the exploratory laparatomy or 
the postmortem. However, the latter two forms are quite rare. 

hlicroscopically, tlie appearance of the tissue is unlike that of 
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benign nicer or carcinoina. There is usually marked atrophy of the 
mneona mcmbi-anc, hypertrojdiy of i.he aubnincosa, and a thick- 
ened innsenlaris owing to a dense connective-tissue infiltration or 
fibrous hyperplasia. ]t is cpiitc evident from the microscopic 
sections that the alteration in .stiaicturc and function of the gastric 
mucous membrane is caused partly by a disturbance in the blood 
supply. The bloodvessels are invariably obliterated; in addition 
there is a general contracture of the surrounding tissue, the result of 
marked fibrosis of the submucosa and muscularis (Figs. 3d, 7a, 7b 
and 7c). This thickening of the submucosa and muscularis some- 
what simulates linitis plastica, but everywhere there is evidence 
of an obliterative endarteritis and peritlielial lymphocytic infiltration 
which is the most characteristic feature of syphilitic tissue. Although 
the spirochetes have been demonstrated in congenital syphilitic 
tissues, we were unable to find tliem in these acquired cases. 

Gross filling defects, mainly in the lower two-thirds, suggesting 
extensive disease or involvement were readily apparent in the 
other roentgenograms. The congenital case showed a small de- 
formed stomacli, the normal portion reduced to a sac at the cardia. 
To the roentgenologist, the combination of gross filling defect, 
tendency to hour-glass deformity, absence of palpable mass and six- 
hour barium residue, and the absence of a proportionate cachexia, 
suggest gastric s^^qohilis. Technically, however, such findings cannot 
be differentiated from carcinoma. 

The association of syphilitic lesions or their sequeloe in other 
parts of the body is added proof of the specific nature of the gastric 
lesion. In this respect, aortitis, aneurysm and gummata of the 
liver or hepar lobatum were noted in several instances. Lesions 
of the skin and mucocutaneous junctions, hyperplasia of the lymph 
nodes, tibial periostitis, degenerating gumma of the chest wall, 
and late gummatous meningitis, were also present in individual 
cases. Symmers,-^ in recent postmortem studies of 314 cases of 
late acquired sj’philis, noted the frequency of interstitial orchitis 
and indurative atrophy of the base of the tongue. Such instances 
have not been recorded in this series. 

Hesult-s of Operation and Treatment. Of 10 patients 
operated on we were unable to get reports from 2. Three (13 per 
cent.) were cured and 5 (22 per cent.) were much improved. All 
these patients received antisyphilitic treatment in addition. 

Of 13 patients not operated on, reports have been received to 
date from 12. Two (9 per cent.) are cured, 8 (35 per cent.), are much 
improved, and 2 are not improved. The total cured and improved 
number 16 (69 per cent.). This result exceeded expectations and 
.is encouraging. Thorough treatment instituted during the exuda- 
tive stages gives brilliant results. Advanced cases often require 
surgical interference because of stenosis or hour-glass deformity, 
the result of cicatrization or fibrous hyperplasia. If the involvement 
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is extensive, tlie result of even combined surgical and specific 
treatment may be disappointing. The desideratmn is early diagnosis 
and intensive treatment. 

StJMJiARY AND CONCLUSIONS. 1. Sjqjhilis of tile stomach, though 
rare, is not as infrequent as is generally supposed. The aid of the 
Wassermann-Noguchi reaction and roentgen rays are necessary to 
establish the presence and the specificity of the lesion. 

2. Denial of the disease, lack of evidence pointing to a primari’^ 
lesion, or absence of positive Wassermann reaction does not exclude 
the possibilitj'^ of gastric siqihilis. 

3. The diagnosis is based on a histoiy of infection, a consistent 
positive Wassermaiui reaction, undisputable en’dence of a gross 
gastric lesion, and — excluding cases showing irreparable extensive 
disease — a permanent cine by purely antisjqiliilitic measures. The 
diagnosis is often accidental. The possibility of syphilis should be 
considered in every atjqiical case, or in those not responding to 
ordinary methods of medical management. 

4. The sjmiptomatology wliich is fairly characteristic of gastric 
syphilis in view of the cases reported herewith, is suggestive of benign 
gastric ulcer; the gastric chemistry and roentgen findings rather 
suggest carcinoma. The average age of patients witli acquired 
sjqihilis of the stomacli is about 35; the duration of tlie complaint 
averages 3 years. In most instances the condition is cliaracterized 
by an initial intermittent course, followed soon by continuous 
sjTnptoms and associated with epigastric pain of variable degree, 
felt shortly after taking food and not relieved by food or alkalies. 
From the outset there is a tendency toward emesis, a variable degree 
of flatulency, good appetite, infrequency of hemorrhage and pal- 
pable tumor, diffuse abdominal resistance, a progressive course, and 
marked loss in weight without cacliexia. 

5. Anacidity or achylia is diaracteristic of the majority, if not 
of all, cases of actual gastric sypliilis. This can be explained by the 
influence of the pathological process upon tlie gastric mucous 
membrane. 

6. Extensive gastric involvement is frequently present at tlie 
time when gastric disturbance first becomes manifest. 

7. A gummatous ulcer, usually multiple, and especially a diffuse 
sj^ihilitic infiltration witli variable degree of contracture (fibrous 
hjqierplasia), tliickening, deformity, and perigastric adhesions 
chiefly involving the pjdpric segment, is the usual pathological 
condition. Demonstration of the presence of Spirocheta pallida 
in the resected tissue would be final proof of specificity. 

S. Results from antispecific treatment are encouraging in all 
but very advanced cases. Surgical interference is indicated in 
certain cases. Early diagnosis and intensive treatment invariably 
result in sjanptomatic eure and structural improvement. 
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Fig. 1. — (10S061) No retention from the six-hour barium motor meal. Hour-glass 
stomach. Roentgen diagnosis; Syphilis or ulcer of the stomach. 

Male, aged 34 years. Genital chancre, skin and mucous membrane secondaries 
20 years previously. Gonorrhea three times. Gonorrheal arthritis. Chronic 
urethritis. Moderate alcoholism. Gastric disturbances 2 years. Cramping epi- 
gastric pains promptly after meals. Nausea and vomiting. Appetite fair. Loss 
of weight, 51 pounds. Liver and spleen palpable. Wassermann 3 plus. Achylia. 
Intravenous salvarsan four times. Mercurial inunctions and iodids. Treatment was 
begun July, 1914. January 5, 1915, sj'mptomatically cured with a gain of 60 
pounds. Pebruarj' 2, 1915, Wassermann 3 plus. 



Fig. 2. — (94G91) No retention from the si.x-hour meal. Stomach small, showing 
high hour-glass constriction with marked naiTom’ng and irrogularitj- of the pans 
media and pars pyloriea. 

Male, aged 37 years. Syphilis 9 years previously. Gastric symptoms 3 years. 
Epigastric pain promptly after meals, lasting one hour or longer. Continuous 
complaint with brief periods of remission. Pj-rosis, flatulency. Loss of weight, 
35 pounds. Appetite good. Wassermann 3 plus. Hyperplasia of cerrdcal glands, 
epigastric resistance and tenderness. Total acids 4, no free HCI. Intravenous 
neosalvarsan, six times. Markedly improved. Gain of 30 pounds. 




Fig. 3a. — (02014) Retention of one-fourth the six-hour barium motor meal. High 
hour-glass constriction. Reflux of the meal into the esophagus. 

Alale, aged 33 years. Syphilis 7 j^ears previously. Symptoms 3 years. Epigastric 
discomfort duo to sense of fullness and heaviness immediately after meals. Generous 
meal induces pain ; emesis necessary for relief. Liquid diet for past 2 years. Recent 
vomiting of retained food material. Wassermann, total inhibition. Achylia. Sal- 
varsan and mercurj’’ caused symptomatic improvement, but moderate pyloric ob- 
struction persisted. Operation advised and accepted. 



Fig. 3b. — (92014) Resected gross specimen. Macroscopically, the resected 
pyloric portion of the stomach presents a smooth uniform mucosa ivith three small 
superficial erosions. Gross section shows marked thickening of submucosa and 
rouscularis. 
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Fig. 3c. — (92014) Section of tissue from stomach magnified 4 times. A, atrophic 
mucosa, curling due to fixing solution; B, hsrpertrophied submucosa; C, thickened 
musculature. 



Fig. 3d. — (92014) Microphotographic section, magnified 100 times, of tissue 
from stomach. A, bloodvessels ■ivith thickened walls; B, dense connective tissue; 
C, nest of phagocytes. No evidence of cancer. 
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Fig. 4. — (14550S) Stomach small, showing high hour-glass. Marked narrowing 
and irregularity of the pars media and pylorica. Pylorus gaping. No retention. 
Heflux of the meal into the esophagus. 

Male, aged 25 years. Congenital syphilis. Exploratory operation on stomach 
3 years previously. Gastric disturbances of 7 years’ duration. Progressive course. 
Liquid or semisolid foods taken at frequent intervals. Regurgitation. Solid foods 
cause pain and emesis. Loss of weight 95 pounds. Numerous stigmata. Filtrate, 
60 C.C.; achylia. 




Fig. 5a. — (5S949) Two -^-iews; First examination May 22, 1914. Roentgen 

examination negative. 

Female, aged 27 years. Syphilis not admitted. Later it nas learned that the 
husband was being treated for lues. Two miscarriages, one apparently healthy 
cliild. Gastric sjTnptoms present Ij years. Dull, heavy epigastric distress imme- 
diatelj' after meals, lasting 10 to 15 minutes. Two or three hours later, intermit- 
tent, sharp epigastric pains radiating through to back. Quantitative food distress. 
Occasional emesis; flatulency, anorexia, weakness, costii’eness, loss of n eight. No 
hemorrhages. Hjiierplasia of cervical glands, degenerating gummata in the region 
of the fifth right costo-chondral and right sterno-claxacular articulations. Total 
inhibition hemolysis. 



Fig. 55 . (5S949) Second examination August 31, 1914. No retention from 

the six-hour meal. Pylorus gaping. Narrowing of the pars media .and cardiaca. 
Roentgen diagnosis: Lesion of the stomach. 

Achylia. Wnssermann persistently positn-e after repeated intravenous injections 
of salvarsan; but there v\as marked general improvement by Nox-ember, 1915. 
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Fig. Ga. — (141491) T\^o views: September 11, 1915. No retention from the 
siv-hoiir barium motor meal. Filling defect pyloric and of stomach with no corre- 
sponding palpable mass. 

Female, aged 30 years. Married 3 years previously. Formerly a London barmaid. 
Genital chancre and oral mucous membrane secondaries about ten years previously. 
Two years later gave premature birth to viable syphilitic child. For one year weekly 
hypodermics of mercury salicylate and “pills” for two yc.ars. Gastric complaint 
of 8 months’ duration prior to examination; epigastric discomfort soon after eating 
(cased by soda), even after partaking of a small meal. Gastric analysis by a local 
physician at outset showed absence of HCI. The acid prescribed disagreed and was 
voluntarily discontinued. Daily complaint. Appetite excellent, "I could eat 
all the time.” Fresh fruits and soups seemed to agree. Chronically constipated; 
becoming worse. Ate small amounts frequently, but loss of weight was progressive; 
altogether 4G pounds. For the past month forced to vomit to relievo distress attri- 
buted to gas. Every third day regurgitation of small amounts of bitter-green fluid. 
Absence of diarrhea or unusual nocturnal pain (clinical signs of contracted stomach. 
Good color; hemoglobin SO per cent. Epigastric resistance, but no palpable mass. 
Heart, lungs, etc., objectively negative. Wassermann reaction, total inhibition of 
hemolysis. Spinal fluid reacted negatively. 

Fig. 65. — (141491) Second roentgenogram taken November 27, 1915, shows marked 

improvement. 

After the seventh intravenous salvarsan injection, and a three months’ course of 
mercurial inunctions and potassium iodid, the reaction was strongly positive. 
Repeated gastric analysis showed persistent absence of free HCI; absence of peptic 
activity (Mettes’ method) oven after dilution of filtered gastric contents with jo 
normal HCI in proportion of 1 to 16. Average total acidity, 9. Symptomatically 
well after third intravenous salvarsan treatment. Treatment was begun September, 
1915. Patient discharged as cured January, 1916. Gain of 35 pounds. Present 
health (May, 1916) cxcelicnt. Further antispecific treatment recommended. 



Fig. 7a. — (68261) Multiple groups of Ij^inphocytes and marked fibrosis of sub- 
mucosa. 
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Fig. 7c. — (68261) (a) Obliterated bloodvessel; (b) partially obliterated blood- 

vessel; (c) fibrous tissue; (d) group of lymphocytes. 

Male, aged 43 years. Lucs 16 years’ duration. Treated for 2 years. Gastric 
symptoms for 2 years and 3 months. At the outset at frequent intervals had "spells” 
lasting 3 or 4 days; left epigastric pain 15 to 20 minutes after meals lasting about a 
half hour. Trouble gradually progressive and daily pain becoming severe; also 
pyrosis and emesis. Acute pain' seizures may last 2 to 6 hours. Absence of hyper- 
acidity and stasis. Loss of 20 pounds -in weight. 

Upper abdominal resistance, tenderness in lower left epigastrium and no palpable 
mass. Anacidity. Preoperative diagnosis, carcinomatous gastric ulcer. On June 
3, 1912, exploratory operation (W. J. Mayo) ; “Ulceration and thickening (3 x 3f cm.) 
on the posterior wall of the pyloric portion. Remainder of stomach above was 
small and hypertrophied. Syphilitic appearance.” A partial resection was done. 
Wassermann reaction, after laparotomy, was strongly positive. Antisyphilitic 
treatment was given -with marked improvement. 
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INTERMEDIARY METABOLISM IN DIABETES. 

By Graham Lusk, 

NE'W TORE. 

The phenomena of human life are dependent upon the reactions 
which take place between myriads of cells and their food and 
oxygen supply. One kilogram of body substance contains 30 grams 
of tissue nitrogen. The essential waste of this nitrogen amounts to 
1.7 mgs. per kilogram of body substance per hour, or one part in 18,000 
of that which is contained in the bod3^ This is the wear and tear 
metabolism of protein at a minimal level. One may calculate that the 
least amount of energy which is necessary to maintain the life 
processes of 1 kg. of body substanee is 1 calorie per hour, which repre- 
sents the quantity of energj^ contained in 215 mgs. of glucose. It has 
been estimated that 1 kg. of body tissue contains cells having a total 
surface area of 150 square meters. Therefore, when each square 
meter of this cell surface is supplied with a sugar solution containing 
1.5 mgs. of glucose per hour, the life of the tissue can be maintained. 
One can imagine how thin a film of glucose solution around the cell 
is necessarj'^ for the maintenance of its life. In ordinary dailj'" life, 
two-thirds of the energy which supports our bodies is derived from 
glucose. In diabetes the power to oxidize glucose is lost. It maj’' be 
interesting to inquire into the nature of the process of the oxidation 
of glucose. 

There are two biological reactions of glucose which have long 
been known under the heads of lactic acid and alcoholic fermenta- 
tion. In the first instance a molecule of glucose containing six 
carbon atoms is broken into two molecules of lactic acid, each 
containing three carbon atoms. In the second instance a molecule 
of glucose liberates two molecules of alcohol, each containing two 
carbon atoms and two molecules of carbon dioxide. Both of these 
transformations are anaerobic; that is to say, thej’’ do not require 
oxj^gen for their production. 

Lobrey de Brun and van Eckstein found that when glucose 
solutions contained even traces of hydroxyl ions, this alkalinity 
served to transform optically active glucose into a mixture of a 
multitude of other sugars, a mixture which did not rotate polarized 
light. This phenomenon was called mutarotation. Nef stated in 
1907 that anj'- ordinary hexose (such as glucose, fructose, galactose) 
when treated vnth weak alkali can yield in theory 116 different 
substances. Of these, he was able to identify 93, of which 47 were 
different forms of sugar, and the rest, different fragments of sugar 
cleavages. L. J. Henderson finds that a glucose solution undergoes 
mutarotation when the alkalinity of the solution is the same as 
that of the blood. 
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Tlic presence of traces of acids prevents all these transformations. 
That this may have biological significance is suggested b}'' the 
ivork of Ilona and Wilenko, Avho found that a decrease in the 
alkalinity of a perfusing fluid greatly reduced the utilization of 
glucose by an excised, beating lieart. They suggested that the 
diabetic condition is the outcome of a slightlj’' acid reaction within 
the cells. The biological chemical reactions of sugar in the organism 
may be best e.xiilained by assuming that sugar is first dissociated 
into substances containing three atoms of carbon, such as methyl 
glyoxal or glyceric aldehyde. It is but a step to convert such frag- 
ments into either lactic acid or into alcohol; or to oxidize them; 
or bj* synthetic reunion to convert them into sugar once more. In 
the body the sjmthetic reunion always takes the form of glucose. 
After this fashion one can understand hoiv levulose (fructose) may 
be transformed into glucose in the diabetic organism by the union 
of two intermediary substances, each containing three carbon atom 
chains. 

Dakin, Neuberg and others liave produced evidence which 
indicates that methyl glyoxal is an important intermediary product 
in sugar metabolism. Methyl glyoxal is a substance which in 
asphyxial conditions is readily converted into lactic acid. Biologists 
find that lactic acid is not oxidized. On the other hand, methyl 
glyoxal in the presence of oxygen readily undergoes decomposition. 
Neuberg has shoivn that the yeast cell may produce acetaldehyde 
from it, and that this may then be reduced to alcohol. In the 
presence of oxygen, however, acetaldehyde may be converted into 
acetic acid, which can readily be oxidized in the body into carbon 
dioxide and water. 

The provisions in this scheme of glucose metabolism are such that 
if asphyxial conditions are encountered, lactic acid is produced 
(which may be reconstructed into glucose). Under asphyxial con- 
ditions acetaldehyde does not arise in the tissues, for if it did arise 
in the presence of asphyxia, alcohol would then be a product of 
metabolism. The prior formation of lactic acid, therefore, auto- 
matically prevents the organism from becoming a brewery. 

These relations are set forth in the following formula : 
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In diabetes the glucose molecule appears to be invulnerable. 
If lactic acid or methyl glyoxal are administered they are com- 
pletely transformed into glucose. If in diabetes the muscles be 
rendered asplijodal, by means of strychnin commlsions, no lactic 
acid arises from glucose, as occurs in a normal animal, which 
indicates that no methyl glyoxal is formed. It is conceivable, how- 
ever, that after gmng fructose to a diabetic animal during strychnin 
convulsions, some of the dissociated tluee carbon atom chains which 
are usually transformed into glucose might produce lactic acid. 
In complete diabetes, however, fructose is limited in its breakdomi 
to chains of tliree carbon atoms, which are then convertible into 
glucose. The phenomena of the mutarotation of sugars in diabetes 
follows only one direction, and that leads to transformation into a 
single end product, glucose. 

By the same method glucose is formed from protein. In the 
metabolism of protein, chains containing three carbon atoms are 
liberated in the organism, and these may be synthesized into 
glucose. The amino-acid alanin affords the simplest expression of 
this reaction. Alanin on hydrolysis is converted into lactic acid, 

CHsCHNHjCOOH + HOH = CHsCHOHCOOH + NHj 

and, as shown above, lactic acid is convertible into glucose. A full 
analysis of these conditions has elsewhere been attempted.^ 

It has been established that in a fasting, meat-fed dog rendered 
completely diabetic by phlorhizin, there is a constant relation 
between the number of grams of urinary nitrogen and of urinary 
glucose. This relation is. Dextrose : Nitrogen = 3.65 : 1 — and is 
commonly called the D : N ratio. Since 1 gram of urinarj'’ nitrogen 
represents the destruction of 6.25 grams of protein, it follows that 
3.65 grams of glucose must have arisen from the metabolism of 
6.25 grams of protein, or 58 per cent, of the molecular complex. 
It is well, perhaps, to place on record that this relation has been 
established for a man (a cancer patient) under the influence of 
phlorhizin and for severe types of diabetes mellitus. The following 
table verifies this statement, the D : N ratios being given in suc- 
cessive day-to-day periods: 


Author. 


X) : N Ratios. 


Phlorhizin. 

In dog. In man. ^Diabetes mellitus in man- 


Lusk. 

Benedict, 

S. B. 

Mandel 
and Lusk. 

Greenu-ald. 

Foster. 

lilosenthal. 

Joslin. 

3.65 

3.58 

3.60 

3.75 

3.58 

3.75 

3.69 

3;66 

3.82 

3.65 

3.56 

3.38 

3.85 

3.67 

3.62 

3.66 

3.66 

3.70 


3.44 

3.67 

3.64 

3.68 

3.64 

3.64 

3.48 

3.66 

3.68 


• Lusk, Elements of the Science of Nutrition, third edition, 1917 (in press). 
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It may be stated, without qualification, that sugar does not 
arise from the metabolism of fat in the organism. 

In complete diabetes the patient is, therefore, throivn upon the 
energy content of fat and of those fragments of protein which do not 
pass over into glucose for the maintenance of his life. 

That this is true may be further verified by examining the res- 
piratory quotients obtained in diabetes. It will be remembered 
that when glucose is oxidized in the organism, one volume of oxygen 
is inspired for each volume of carbon dioxide expired and the 
respiratory quotient is unity. ^Vhen protein is oxidized the respira- 
tory quotient is O.S and fat jdclds a quotient of 0.707. But when 
glucose arising from protein cannot be oxidized the respiratory 
quotient of protein falls to 0.63. The respiratory quotient in 
severe diabetes will, therefore, fall below that of fat. As a matter 
of fact, results have been obtained which show that the quotient 
observed in severe diabetes is about 0.69. The calculated “non- 
protein respiratory quotient” is obtained by deducting the influence 
which the protein metabolism would have exercised upon the 
observed re.spiratory quotient. This is found to be about 0.70 
instead of 0.707, the theoretical value of fat. The “non-protein 
respiratory quotient” would have been higher than 0.707 if glucose 
had been oxidized with fat. Since the analytical methods do not 
allow of an accuracy greater than 1 per cent., it may be deduced 
that the severe diabetic subsists upon fat and those fragments of 
amino-acids which do not form glucose. 

These results appear in the following table: 

Non-protein 

Respiratory respiratory 
, D : N. quotient. quotient. 

Phlorliizinized dog 3.54 0.687 0.704 

Diabetic man (G. S.) 3.60 0.697 0.700 

Diabetic man (C. K.) 3.97 0 . 687 0 . 699 

It may be added that the, formation of /0-oxybutyi’ie acid in the 
oxidation of fat likewise tends to depress the respiratory quotient 
unless this effect is compensated for in the expulsion of earbon 
dioxide from its union with bicarbonate of soda. 

The heat production in diabetes does not vary greatly from that 
found in health unless an increased protein metabolism instigates 
a higher oxidation. The metabolism in severe diabetes is, therefore, 
finely adjusted and follows knoivn biological laws. 
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THE CLINICAL SIGNIHCANCE OF THE GLUCOSE : NITROGEN 
RATIO IN DIABETES MELUTUS. 

By N. W. Janney, M.D., 

NEW YOIiK. 

(From the Chemical Laboratory of the Montefiore Home and Hospital for 
Chronic Invalids, New Y'orfc City.) 

PAKT I. — ^THEORETICAL AND EXPERIMENTAL. 

Revieiv of Previous Studies on the Glucose : Nitrogen' 
R.^tio. From the time it tvas recognized that sugar arises in the 
organism from protein, the relation of carbohydrate to protein 
metabolism has become of importance in the study of diabetes. 
If the maximal production of glucose from protein in total diabetics 
could by any means be ascertained, it is evident that a gauge of 
the severity of this disease would thereby be afforded. As the 
nitrogen of the urine is chiefly produced from albuminous sub- 
stances, which also form glucose, it follows tliat this important 
question might be attacked through a study of the relation of the 
urinary glucose in the diabetic subject to the nitrogen elimination. 
Such is the reasoning underljdng the large number of researches on 
the so-called G : N ratio^ in diabetes. 

The theory itself here involved is, however, open to question. 
The urinary glucose of the human diabetic, as pointed out by von 
Noorden,^ cannot be certainly regarded as all which can be possibly 
produced within the diabetic organism, but rather only that portion 
of the total amount of carbohydrates escaping utilization or storage. 
Likewise the nitrogen of the urine may, as argued as early as 1901 
by Umber,^ by no means represent all that arises from protein 
katabolism, for a portion of the nitrogen so liberated may fail of 
excretion in the urine through its bemg utilized in the synthetic 
processes of intermediary metabolism. Still another criticism of 
the utility of the G : N ratio has been previously mentioned by 
Janney and Csonka.^ The total amount of urinary nitrogen cannot 
be properly regarded as arising exclusively from sugar-producing 
protein. It seems then, with justice that up to the present the 
G : N ratio has not been regarded by clinicians as of much practical 
value in the treatment of diabetes. 

Quite aside, however, from such theoretical objections the 
results of previous experimental studies on this subject present a 
confusing picture. Various attempts here have been made to 
ascertain the maximal glucose production in diabetics by means of 

> Noordon, C. v. Handbuch d. Path. d. Stoffwechseis, Berlin, 1907, ii, 33. 

= Handbuch d. Path. d. Stoffwechseis, Berlin, 1907, ii. 

= Thor, d, Gegenw., 1901. < Jour. Biol. Chem., 1913, xxii, 203. 
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experiments in ivliicli proteins were administered with control of 
the diet. Such experiments by Rumpf, Rosenquist, Mohr and 
a number of others” have led to surprising divergent results, for 
they ajiparently show variations in the urinary G : N ratio from 
0.01 : 1 to 12 ; 1 or even more. Von Noorden accepts 5 : 1,® else- 
where 4 : P parts of glucose excreted to 1 part of nitrogen as repre- 
senting maximal glucose formation from protein. The criticisms, 
however, which annul the value of such experiments are numerous. 
As they ha^m been alreadi' discussed recently b.y the writer,'^ they 
need not be restated here. 

A way out of such uncertainty seemed at first afl’orded by observa- 
tions made on the fasting depancreatized dog, which shows a 
fairly constant urinary G :N ratio averaging 2.8 : 1. From this 
value Minkowski has calculated that about 45 per cent, of body 
protein is convertible into glucose. HoAvever, in another form of 
diabetes, that produced by phlorhizin in the dog, the G ; N ratio 
of .3.05 :1, corresponding to the production of 56 per cent, of 
glucose from protein, has been established by Lusk. Janney and 
Csonka,'* on the basis of much more numerous experiments than 
those available to Lusk at the time of his publications, lately 
demonstrated that 3.4 : 1 is the more exact average fasting ratio 
for the phlorhizinized dog. Making due deductions for urinary 
nitrogen present in or originating from non-glucogenetic sub- 
stances, these authors calculated that 58 per cent, body protein 
as a maximum can be converted into glucose. That Lusk making 
use of the higher ratio 3.67 : 1 also computed the almost identical 
glucose yield, 58.7, is to be explained by the fact that he used the 
uncorrected nitrogen values. If Janney and Csonka’s method of 
calculation be employed with the 3.67 : 1 quotient, the result is an 
apparent glucose formation of 62 per cent, from protein. That this 
value is too high has been demonstrated by direct feeding experi- 
ments, to be alluded to later in this article. 

Phlorhizinized animals belonging to other species, however, show 
strangely enough the 2.8 : 1 G : N quotient. As no adequate 
explanation has ever been advanced for the occurrence of both these 
high and low ratios in the same kind of diabetes, the actual signifi- 
cance of the urinary G : N ratio and also the maximal extent of 
glucose formation from protein has remained in doubt. 

Establishment of the Glucose : Nitrogen Ratio in Com- 
plete Diabetes mhth the Help of Improved Methods. Evi- 
dently a new angle of attack was required for solution of the prob- 
lem of determining the maximal extent of sugar formation from 


'■ Noorden, C. v. Zuckerkrankheit und ihre Behandlung, Berlin, 1912, 6th edition, 
10 . 

« Noorden, C. v. Disorders of Metabolism and Nutrition, New York, 1905, Part 
VII, 70. 

’ Janney, N. W. Arch. Int. Med., 1916, xviii, 584. 
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protein in diabetes. This has been afforded by studies made in our 
laboratory during several years past. As the methods employed 
have been previously described,® but a few words need be added 
here concerning their principle. Fasting dogs made completely 
diabetic by plilorhizin show a remarkable regularity in nitrogen 
and glucose excretion. Sugar ingested within certain limits as to 
amount is eliminated quantitatively in the urine. By careful 
preliminary studies we found it possible to so refine the experimental 
conditions that the glucose originating from ingested food substances 
could also be quantitatively estimated. When such experiments 
are properly carried out the results are surprisingly uniform. 
Usually they show even in extensive series of individual experi- 
ments a maximal variation of 10 per cent, or less. 

With the aid of this procedure, the subject of glucose formation 
from protein has been extensive^ investigated in our later work, 
which has grown to the extent of a hundred or more complete meta- 
bolic experiments. Protein and muscle of various origin were fed 
as indicated, and the total amount of glucose arising from these 
materials in the completely diabetic organism ascertained. By 
comparing the sugar so formed to the nitrogen previously estimated 
in the material fed it is possible to establish the actual relation- 
ship existing between the maximal amount of sugar arising from 
body and other proteins in diabetes and the nitrogen content of 
these proteins. Thus the real protein G : N ratio could be estab- 
lished which differs from the urinary G ; N ratio discussed above. 

This new experimental method was now put to a critical test. 
For reasons which cannot be here detailed, in plilorhizin diabetes 
the glucose excreted during a fast is known to be practically entirely 
of protein origin.® In view of this, if our feeding experiments led 
to trustworthy results and due allowance be made for that part of 
the urinary nitrogen which is unrelated to glucose formation, the 
same amount of glucose in proportion to nitrogen should be elimi- 
nated in the urine of fasting phlorhizinized dogs as tlie proteins of 
such animals yield when fed to other phlorhizinized dogs. In 
both cases our experiments demonstrated that almost the same 
amount of glucose was formed from body proteins, which result 
corresponds to the protein G : N ratio of 3.6 : 1. As it has been 
demonstrated that sugar ingested by these animals is quantitatively 
excreted it is evident from the identity of these results, both that 
phlorhizin diabetes is a complete diabetes and that the maximal 
amount of sugar is formed from proteins ingested by these animals. 

The successful outcome of these experiments led us to extend 
them to the human species and the problems presented by diabetes 
mellitus. By feeding human muscle to our completely diabetic 
dogs as done previously, it could be finally shown that tlie maximal 

8 Janney, N. W. Jour. Biol. Chem., 1915, xs, 321. 

» Lusk, G. Phlorhizinglukosurie, Ergebn. d. Physiol., 1912, xxii, 315. 
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sugar formation from the chief body proteins of man is again 58 
per cent.,_ corresponding as in the case of the dog, to the protein 
G : N ratio of 3.6 : 1, the nitrogen here being protein nitrogen of 
the human muscle. The maximal protein G : N ratio of other 
species, including the ox, fish, and rabbit, was found to be about the 
same as for dog or man. As no difference is known to exist between 
sugar formation from protein in human as compared to plilorhizin 
mellituria, it is justifiable to apply this result to the study of dia- 
betes mellitus. Body proteins other than muscle were found also to 
yield so far as studied about 58 per cent, of glucose on an average 
under tlie same circumstances. TJie conclusion may, therefore, be 
drawn that the body proteins of man collectively yield in total dia- 
betes about 58 per cent, of glucose corresponding to the protein 
G : N ratio 3.6 : 1. 

This quotient cannot, however, be accepted without modification 
as representing the maximal fasting urinary G : N ratio in dia- 
betes mellitus, for in the urine certain of the nitrogen, as we have 
seen, is not properly to be regarded as arising from sugar-forming 
protein. Tiiis value is, Imivever, known, and the calculation based 
on dhect experiment could thus be made that when the urinary 
G : N ratio ranges about 3.4 : 1 maximal diabetes mellitus is 
present.^® 

Through these experimental data and deductions it is believed 
that former criticisms of the value of the G : N ratio lose their 
weight. This quotient may then be regarded as a true indication of 
the severity of the disease. Diabetics during a fast or on a carbo- 
hydrate-free diet may be expected to exliibit urinary G : N ratios 
in the neighborhood of 3.4 ; 1. A number of such cases have 
already accumulated in which the symptoms likewise indicated 
the severe tjqje of diabetes.^^ The value of this index of the severity 
of diabetes is then emphasized by the clinical findings. It is 
likely that once general attention is turned in this direction the 
number of such cases reported will increase. 

These studies are also of importance in the question of glucose 
formation from fat in diabetes. As all the glucose and no more than 
appears in the urine of fasting diabetic subjects can be accounted 
for in these experiments as originating from protein, it is evident 
that sugar formation from fat is not extensive. This corroborates 
the results of the most recent researches. This matter is, however, 
more of theoretical interest, and need not be more than alluded 

Janney, N. W., and Blatherwiok, N. R. Jour. Biol. Chem., 1915, xxiii, 77. 

“ Mandei, A. R., and Lusk, G. Deutsch. Arch. f. klin. Med., 1904, Ixxi, 472; 
Lusk, G., Jour. Am. Med. Assn., July 23, 1904, 241 ; Allard, E. 1., Arch. f. Exp. Path, 
u. Pharm., 1907, xvii, 1; Foster, N. B,, Deutsch. Arch. f. klin. Med., 1913, cx, 501; 
Greenwald, 1., Jour. Biol. Chem., 1913-14, xvi, 375; 1914, xviii, 115; Geyelin, H. R., 
and Du Bois, E. F., Jour. Am. Med. Assn., 1916, Ixvi, 1532; Allen, F. M., and Du 
Bois, E. F., Arch. Int. Med., 1916, xvii, 1010. 
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to in the present connection. In this paper the clinical applica- 
tions of the data are of chief importance and are discussed in the 
succeeding paragraphs. 


PART II. — ^PRACTICAL APPLICATIONS. 

Clinical Method of Ascertaining the G : N Ratio. Follow- 
ing the original suggestion of Lusk/^ most clinicians in studying 
the G : N ratio have put their patients on a carbohydrate-free 
high protein diet. This procedure is, however, open to objection. 
Anyone having experience with this classical diabetic diet is forced 
to the Conclusion that its administration is both difficult and may 
lead to danger for the patient. Foster,” also Allen and Du Bois,” 
and otliers, have emphasized this point. 

Aside from tliis consideration the utility of this method of estab- 
lishing the G ; N ratio is subject to a further criticism. The 
ingestion of large amounts of protein causes a considerable augmen- 
tation in the sugar and nitrogen elimination in the urine, which in 
many cases may confuse the results. In rare cases of complete 
intolerance to carbohydrate this effect is not so apparent for the 
following reason. Ingested proteins of various origin, as shown by 
the writer and his coworkers, give rise to an average glucose pro- 
duction of about 60 per cent, in the completely diabetic organism, 
which also yields tlirough katabolism of .its own protoplasm nearly 
the same relative amounts of urinary glucose and nitrogen. As a 
result the ingestion of even large amounts of protein in the food is 
accompanied by no obvious change in tlie G : N ratio when tlie 
diabetes is complete. This is most clearly demonstrated by Lusk’s 
experiments.'^ 

’^Mien, however, incomplete diabetes exists, as is the rule, condi- 
tions are different. A certain amount of body protein is broken 
down and a certain amount of the resulting glucose utilized, the 
remainder being eliminated. The same holds true for ingested 
protein. If, as may happen, the full glycolj'tic capacity of such a 
milder case of diabetes is reached when all glucose possible arising 
from the patients own proteins has been utilized, it is clear tliat 
more glucose in proportion to nitrogen is likely to be excreted in 
the katabolism of protein ingested by this individual than in the 
case of his body proteins. The fact that a certain amount of bodj^ 
protein is spared by the action of albumin and fat of the food adds 
further to the confusion presented by the analysis of this metabolic 
picture. 

Allard’s case'^ may serve as an example bearing on this point. A 
diabetic was put upon a meat-fat diet alternating with fasting days. 


^ Jour. Am. Med. Assn., Jul^’ 23, 1904, 

» Reilly, F. H., Nolan, F. W., and Lusk, G. Am. Jour. Physiol., 1S9S. i, 395. 
See Allard’s table, modified by Lusk, G., Arch. Int. Med., 1909, 1 



.tanney: glucose-nitrogen ratio in diabetes mellitus 49 


Usually the lowest G ; N ratios were recorded during starvation and 
the highest on the lucat-fat days. It is probable that only on the 
fasting days the actual G : N ratio of endogeneous source prevailed, 
and that the cause of more glucose in proportion to nitrogen being 
excreted on the food daj'’s is as just indicated. 

The only recourse, then, remaining to us in seeking to ascertain 
the true G : N ratio is to order a complete fast. Fortunately Allen’s 
careful researches have demonstrated this to likewise represent the 
best treatment for diabetics. The G : N ratio can then readily be 
obtained during the initial fast. All that is necessary is a careful 
exclusion of food, faithful collection of the twenty-four hour urine, 
and nitrogen determinations in addition to glucose. As the carbo- 
hydrates of the body may become eliminated and thus increase the 
glycosuria during the first days of the fast and the body’s capacity 
to utilize sugar may also varj'’, it is necessary to make observations 
during a number of successive days, five if possible. The G : N 
quotient after a single day’s fast has little real meaning. This 
has been emphasized by Joslin,^'’ though other recent authors on 
diabetes tend to consider the observation of the fasting G : N ratio 
for very short periods of time to be of consequence. 

Proper hospital facilities are, of course, practically requisite to 
ascertain this index of the severity of diabetes cases, but fortunately 
profession and public are more and more becoming alive to the fact 
the glycosuric patients should at least undergo a period of study in 
institutions properly equipped for their care. 

Clinical Significance of the G : N Ratio, The G : N ratio 
properly established for fasting patients is a valuable aid in the 
study of diabetes mellitus. In general it may be stated that the 
more nearly the G : N ratio ranges about 3.4 : 1, the graver becomes 
the prognosis. From Allen and Du Bois’s article*^ which appeared 
during the composition of the present communication, and also 
states similar conclusions, the following may be quoted in this 
regard : 

“The occurrence of the dextrose-nitrogen ratio of the phlorhizin- 
ized dog in any human patient may be taken as a sign of the gravest 
immediate significance. The few known to have exliibited this 
ratio during fasting have died, except the patient of Geyelin and 
Du Bois.” Conversely the more nearly the G : N ratio approaches 
0 : 1 the more favorable in general is the prognosis. 

There are, however, a munber of factors to be considered in con- 
sidering the prognostic value of this index. Important among them 
is the rapidity of the fall of the ratio during the fast. Persistence of 
a high G : N ratio over a number of days bespeaks great severity of 
the diabetic process but fortunately is rarely observed. Again, it must 
be remembered that this quotient merely indicates that all the glucose 
arising in the katabolism of a given amount of protein fails of utiliza- 
«Arch. Int. Med., 1915, xvi, 693. 
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tion and is excreted. Persistence of a liigli G : N ratio does not, how- 
ever, necessarily indicate even a maximal breakdovm of body tissue. 
Thus two cases may each show equally high G : N ratios, but the one 
individual may excrete much less glucose and nitrogen than the 
other. In this case the prognosis would obviously be more favorable, 
other factors being equal. The duration of the disease, the degree 
of hyperglycemia, effect of ingestion of carbohydrates on the blood 
sugar and the glycosuria, the severity of other clinical symptoms, 
and the nature of previous treatment must also be carefullj”^ con- 
sidered in judging of the prognostic value of this ratio in any par- 
ticular instance. This is well exemplified by the very interesting 
case of Geyelin and Du Bois, in which a suddenly developing 
complete diabetes with high G : N ratio rapidly subsided under 
judicious treatment. This patient also illustrates the important 
fact that a high G : N ratio is not without exception an indication 
of a fatal termination of the disease. 

In several instances recently studied the G : N ratio has slightly 
exceeded the value 3.4 : 1. In such subjects it is probable that 
carbohydrate already present in the body plays a role. The excre- 
tion of tliis carbohydrate as glucose dining the fasting periods is 
the very probable cause of the G :N ratios of these cases being 
higher than 3.4 : 1, which has been sliovm by our work to represent 
in complete diabetes the average value of this quotient for urine. 
It is very probable that had the fasting days in these cases having 
G : N ratios over 3.4 : 1 been sufficiently numerous this lower ratio 
would have been observed. 

StmiMARY. By means of improved experimental methods it 
could be established that the fasting urinary G : N ratio of severe 
diabetes mellitus is about 3.4 : 1. The G : N ratio is, therefore, to 
be regarded as a definite index of tlie severity of this disease. In 
association with other factors to be considered, the G : N ratio is 
a valuable prognostic sign. 


OBSERVATIONS ON THE STARVATION TREATMENT OF 

DIABETES. 

Bt C. P. h'LvRTiN, hl.D., 

AND 

E. H. h'lAsoN, M.D., 

ROYAL VICTORIA HOSPITAL, MONTREAL. 


Eor the past year we have been treatmg all cases of diabetes 
admitted to the Royal Victoria Hospital, on the starvation plan. 
Those patients who remained under the strict supervision, and 
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those who, ^v]^en away, made an intelligent effort to carry out the 
treatment, did well, and have remained sugar-free on the prescribed 
diet,_ proved after varying periods to be suited to their tolerance. 

Difficulties, however, arose with those unwilling, or unable, to 
follow the directions, and these difficulties, needless to say, were 
numerous. No doubt tlic supreme difficulty will always be that 
either the patient, or the doctor, fails to appreciate the need of 
strict attention to the treatment. So much precision in the diet 
is necessary, for severe cases, that even in the hospital routine, it 
has often been extremely difficult to carry out a successful treatment 
except with full cooperation of the patient. 



CiiAnT I. 


Again, our Icnowledge of the exact values of foodstuffs is still 
insufficient, more especially that branch relating to appreciation 
of the values of cooked and uncooked foods, notably the carbo- 
hydrates,' and the proteins Avith their CHO content. 

That there is greater need of standardization in our dietetic 
treatment is more and more apparent, and without an attempt 
to make clear the values of foods given, it is difficult for observers 
to fully cooperate in Avork of this nature. 

The simple example may be cited of CHO values in various 
vegetables; Avhile some observers compute in their estimate of CHO 
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food administered only the available CHO, others again include the 
total amount, of which unused cellulose forms a considerable por- 
tion, and alters entirely the value of our given foods. So, too, in 
boiled vegetables, while some compute the water in which CHO 
are boiled, others discard it, even though a not inconsiderable 
amount of available food in it should be estimated if we are to aim 
at exactness in our computations. 

On the other hand, it is a matter of occasional surprise that 
patients can sometimes disregard these dietetic prescriptions with 
impunity. Particularly notewortliy is an instance of a patient 
with moderately severe diabetes, upon whom, after successful 
starvation treatment had conferred benefit, periodical alcoholic 
bouts and late nights of dissipation seemed to have no deleterious 
effects. 



PROTEIN GLYCOSURIA 

CARBOHYDRAT E BLOOD SUGAR 0-h>0 

FAT 


Chart II, 

In two of our cases, however, fatigue and nervousness seemed 
to markedly aggravate an already existing glycosuria, this view coin- 
ciding with tliose recently emphasized by Cannon (see Chart II). 

In one much-worried patient, with a glycosuria of 12 per cent., 
rest and relief from anxiety alone were followed by a reduction to 
2 per cent, on the following day. 

As a rule, one or two days of starvation sufficed to render the 
urine sugar-free, and in only one instance was the period as long as 
five days. 
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In the moderately severe eases it was found that patients could 
he raised to a tolerance of hi^h caloric value in amazinffly short 
time (See Chart 1), but it has not seemed possible in raising the 
CHO tolerance to avoid the return of a hyperglycemia. In fact, 
in our limited experience it would seem that the metabolie disturb- 
ance wliicli is implied by the term diabetes is not eradicated by any 
dietetic treatment, but merely subdued during the period of absolute 
precise treatment. 

During the starvation treatment it was not found necessary, 
except in one instance, to use alcohol during the early days of 
treatment. In one case (Chart I), all forms of foodstuffs were 
raised to a very high level of value and maintained with excellent 
results while the patient was under supervision; but, as a rule, 
it was found that the more gradual and slow attaining of tolerance 
seemed the wiser plan, and wlien accompanied by a weekly starva- 
tion day the level of tolerance was raised with much greater success. 

In the satisfactory cases the striking features were the speed 
at which sufficient satisfying food could be given, and the patient 
maintained upon a low level of food supply with an absence of hunger, 
thirst, fatigue, or loss of weight, and a general feeling of well-being 
seemed to exist when the proper level was maintained. 

During the early treatment the loss of weight seemed rarely 
to be marked — in one case over 20 pounds, and in two others 13 
pounds — while in the rest the loss of weight never exceeded 5 pounds. 
Later on the normal weight was cither recovered or remained but 
little below the original level. Perhaps insufficient attention has 
been drawn to this fact, and the impression is too wide-spread that 
the starvation treatment is one of reduction, with severe emaciation, 
whereas in reality the subjective and objective evidences of starva- 
tion are not present. 

Examination of Blood-sugar. The blood-sugar was periodi- 
cally examined in every case. After the patient’s admission an 
estimate was first formed of the approximate severity of the disease, 
together with the percentage of blood-sugar and then 100 grams 
of glucose were given on the first day of- starvation, and the blood- 
sugar thereafter determined every hour for four hours. 

Experience in the case of three or four patients, however, revealed 
the fact that four hours was an insufficient period in which properly 
to estimate the blood-sugar curves. We have recently extended these 
observations to cover twelve to tAventy-four hours, and discovered 
thereupon that the hyperglycemia is more persistent than had been 
supposed. 

The results by comparison with normal individuals Avere of 
great interest; 

Experimental Glucose Curate of Normal Indiauduals. In 
the noi’mal person there is, of course, an increase of blood-sugar 
after 100 grams of glucose have been administered, but the curve 
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occupies a much lower level, usually dropping below the normal 
in two or three hours. The maximmn is attained at the end of the 
first hour, becomes normal again at the second hour, goes below 
the normal at the end of the third hour, and £naUy rises again to 
normal in four to five hours (see Chart III). 

The normal threshold we regard as 0.14 per cent. 
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Chart III. 


Experimental Glucose Curve of Diabetics. In diabetes, 
however, the curve was markedly altered and prolonged, as was 
found in repeated observations, in which, of course, we kept all 
individuals under exactly uniform conditions. 

One hour after administration of the glucose the percentage rose, 
attaining its maximum at the end of the second hour, rarely at the 
end of the third. 

The decline followed, but at a rate much slower than in normal 
individuals. The implication is that in diabetes, the liver not being 
able to hold the sugar in amount and duration as in the normal, 
causes a higher percentage of blood-sugar to appear. 

The exclusion is greater, the ascent more acute, the maximum 
appearing sometimes rapidly, sometimes more slowly, tlie variations, 
however, not depending on severity. As a rule, the maximum was 
reached at the end of two hours, and the decline was slow, occupying 
often eight to twelve hours (see Chart W)- 

These observations seem to confirm those of Falta, who empha- 
sized their importance in diabetes. 

The abnormally slow decline in the blood-sugar curve in the later 
hours of the test on diabetics, possibly suggests some kind of kidney- 
block, and varies according to the rate of excretion, and in part, 
too, of course, to the degree of combustion. 

Renal 'Block. This question of kidney-block is apparently 
an unsolved problem, but the more careful and repeated examina- 
tions for blood-sugar have demonstrated its importance as well as 
the intimate relation in many cases between glycosuria and renal 
function. It was found that with starvation the disappearance of 
tlie glycosuria has usually preceded the subsidence of hjqjerglycemia. 
However, our experience in one respect is at variance with Joslin, 
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who states tliat during starvation the hyperglycemia persisted, 
wliile in tiie majority of our cases it disappeared rapidly with 
starvation.^ 

Witli gradual increase in the diet, however, the blood-sugar rose 
to an abnormal degree, usually in the absence of glycosuria. 

^^arious factors seem to play a part in inducing block, and the 
causes are difficult to explain; in three of our cases the values ran 
as high as 0.22 per cent. 0.26 per cent, and 0.28 per cent, without 
glycosuria. In other cases Avith glycosuria of long duration the 
block appeared, though at a lower level. 
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Chart IV. 

A certain prognostic importance is attached to renal block 
in diabetes, for it Avould seem that the degree of hyperglycemia 
varies directly with the tendency to progression and the develop- 
ment of complications. 

An insidious and progressive diabetes may often be overlooked 
when glycosuria is absent, and when an appreciation of the block 
may yield a more intelligent means of dealing with the patient. 

Evidently sufficient stress is not laid upon the hour at which 
these estimates are made. Thus, for example, the hyperglycemia 
came on at first about tAAm hours after meals, at which time we think 
the estimates should always be made as giving us the best guide to 
the diabetic changes. Blood-sugars in the majority of our diabetics 
were found to be normal in the early morning before breakfast, 
while two hours after meals a hyperglycemia was evident, tliis 
depending, of course, in part upon the diet. Often, however, when 
the diet was restricted in accordance with the treatment the same 
experience occurred. 

* Arch. Int. Med., vol. xvi, p. 703, 
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Tlie following figures will indicate the differences: Before break- 
fast: 0.11 per cent., 0.10 per cent., 0.18 per cent. After breakfast: 
0.15 per cent., 0.16 per cent., 0.24 per cent. 

Renal Glycosuria and Block. In one of our patients, persistent 
glycosuria appeared whenever the blood-sugar rose to a level of 
0.11 per cent.; at no time was there much glycosuria, and he always 
reacted to starvation; 2/ grams of carbohydrate per day would 
induce a glycosuria which was not increased with an intake up to 
50 grams. 

Before meals his blood-sugar was O.OS to 0.09 per cent., while 
after a mixed meal his blood-sugar rose to 0.11, or 0.12 per cent, 
with slightly gl5^cosuria (see Chart V). 
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Chabt V. 

As a result of recent work, no doubt, the more frequent estima- 
tions of blood-sugar will demonstrate that renal diabetes so-called 
is less rare than has hitherto been believed. 

Test Diet. In some cases a patient’s tolerance seems to alter 
in a very short time, and appreciation of this is of the greatest 
importance in the use of test diets. Thus, for example, in one indi- 
vidual who had had a fat protein diet for three days, preceded by a 
low CHO intake for one week, there was a D : N ratio of 2.77 per cent., 
showing an inability to burn 43 per cent, of protein carbohydrates. 
He continued on a fat protein diet for twenty-one days, and during 
the first fourteen days the D : N ratio varied markedly, finally 
dropping to zero on the six'teenth day. On this day he biu-ned 36 
grams of protein CHO as well as 2 grams of CHO in 100 grams of 
chicken (?'. c., 38 grams CHO). 
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Reading the variations aeeording to the Lusk-Falta formula we 
found the following: 


3o.<) X 100 
12.97 X 3.05 + 0 


= 75.6 


13 daj's later, 


X 100 

9.32 X 3.65 + 2 


= S.5 


Acido.sis. Two important points are worthy of note in our 
observations: 

1 . The f errie ehloride reaction is sometimes absent when acidosis is 
present, and is less sensitive, too, than the nitro-prusside reaction. 
2. The urine does not always show a reaetion for acidosis even 
when the blood gives a positive quantitative result. This latter is 
important as reminding us that the excretion of the acid bodies 
is not necessarily an index of the degree of aeidosis. 



Chart VI. 


Starvation in the ordinary individual usually results in acidosis, 
while in diabetes the reverse occurs. Allen, indeed, lays stress on 
this feature, and insists on the need of eliminating ketone bodies 
from the blood by means of starvation. 
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Sometimes, however, in our eases, acidosis was initiated by the 
starvation, at other times a preexisting acidosis was increased, 
though usually it disappeared. Evidently tliere is a variation due 
to many circumstances, though starvation ultimately does make 
the mine acid-free. 

In one persistent case of very mild diabetes, with prolonged 
mild acidosis, interrupted periods of a fat-free diet seemed especially 
useful in clearing up remnants of the acidosis. 

In one very severe case in which the acidosis disappeared on 
starvation, it developed again on a protein fat diet, and later on 
disappeared with one day of starvation. Sodium bicarbonate was 
given (32 grams per diem) for five days, with resulting elimination 
of more ketone bodies. Excretion of these bodies ceased again with 
cessation of bicarbonate administration (see Chart "NTl). 

Another experience worthy of note is the varying ratio of tlie 
acetone bodies to /9-oxybut3uic acid. Sometimes there is much ace- 
tone and little /3-oxybutyric acid, and sometimes the reverse occurs. 
There seems to be little constancj'^, and the percentage of 60 to 80, 
as usually recorded is subject to many wide exceptions. 


THE INFLUENCE OF ACIDOSIS ON HYPERGLYCEMIA IN 
DIABETES MELLITUS. 

By Albert A. Epstein, M.D.,i 

AND 

Joseph Felsen, M.D., 

NEW YORK CITY. 


(From the Laboratory of Physiological Chemistry of the Pathological Department 
of Mount Sinai Hospital, New York City.) 


Total fasting or the prolonged withdrawal of carbohydi-ates from 
tlie dietary of a normal or diabetic individual leads to the production 
of an acidosis. This is usuallj'- explained on the following grounds : 
(1) fats are' oxidized secondarily Birough the combustion of carbo- 
hydrates ■? (2) because of the withdrawal of carbohj^drates (and also 
with tlie limitation of proteins) more fat tlian usual is called upon to 
supplj’’ the body energj''. The resulting increased mobilization of 
fats associated witli tlieir incomplete combustion leads to the pro- 
duction of acid bodies. An increased protein metabolism (occurring 
sjmchronousljO may add to or augment the production of similar 
substances. 

> Work done under the tenure of the Moses Heineman Fellowship in Pathology. 

’ Naunyn: Der Diabetes Mellitus, 1906, p. 221. 
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The general effect of the overproduction of such bodies upon the 
organism is the coupling-up of all available alkalies. This in turn 
leads to a reduction of tlie amount of fixed allcali and ammonia in 
the body, a condition which constitutes an acidosis. 

The acidosis may manifest itself in the following ways: (1) in- 
creased acidity of the urine, so tliat very large amounts of alkali are 
required to render it alkaline; (2) increased hydrogen-ion concen- 
tration of the blood serum; (3) diminished combining power of the 
serum for carbon dioxide, and hence (4) reduced carbon dioxide 
tension in the alveolar air; (5) increased ammonia output in the 
urine, combined with elimination of ketone bodies. 

In addition to the other effects of acidosis on the body it has been 
shovm by a number of investigators that it is in itself capable 
of inducing a glj'-cosuria (so-callcd “Siiure-Diabetes”). Elias^ has 
demonstrated that the production of an artificial acidosis leads to a 
marked mobilization of glycogen from the liver and other depots. 
So too Pavy,'* Kulz,*^ and Goltz® have shovm experimentally that the 
intravenous and intrastomachal administration of various acids leads 
to a glycosuria. Numerous clinical observations of cases of acid 
poisoning have confirmed these findings. Moreover, PiuscliliaupP 
found that even the administration of acetone can cause a glycosuria. 
On the other hand, hlurlin and Kramer^ have shown that after the 
removal of the pancreas the introduction of sodium carbonate into 
the blood stream causes a diminution in the excretion of sugar. 
Even the respiratory quotient is increased in depancreatized animals 
after the administration of alkali.® In a recent communication, 
Underhilh® shows that the control of acidosis (by means of alkali) is 
followed by the reduction of the glycosuria in a diabetic. 

The intermediate step between a glycogen mobilization (due to 
acidosis) and glycosuria is an increase in the blood sugar. Another 
factor which may influence the degree of hyperglycemia is the func- 
tion of the kidneys. Epstein and Baehr’’ have shown that in depan- 
creatized animals, with impaired or abolished kidney function, the 
liberated sugar aceumulates in the blood, causing very marked 
hyperglycemia. The impairment of renal function in these experi- 
ments is attributed to the acidosis. The effect of acidosis upon the 
blood-sugar may thus be twofold: (1) through its effect on the liver 
and muscles, causing a mobilization of glycogen, and (2) by inter- 
ference with renal elimination of sugar, leading to its accumulation 
in the blood. 

2 Biochem. Ztsohr., 1913, vii, 331. ‘ Naunyn, loo cit., p. 40. 

5 Pfliiger’s Arch., 1881, xxiv, 97. 

' Centralbl. f. d. med. Wissensch., 1867, v, 705. 

’ Arch. f. exp. Path. u. Pharm., 1900, xliv, 126. 

® Jour. Biol. Chem., 1913, xv, 365. 

* Cited from F. P. IJnderhill; Tr. Soc. Exp. Biol, and Med., 1910, xiii. 111. 

>0 Tr. Soc. Exp. Biol, and Med., 1916, xiii. 111. 

“ Jour. Biol. Chem., 1916, x.xiv, 1. 
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The introduction of prolonged fasting as a means of treating 
diabetes has revealed the fact that not only does the glycosuria 
frequently disappear, but also that the acidosis clears up "as veil. 
However, observation of a large series of cases under such treatment 
has shown that whereas certain cases lose tlieir glycosuria, hyper- 
glycemia, and acidosis, certain others develop an acidosis or ediibit 
a very marked increase thereof. If not innnediately controlled such 
cases prove to be rapidly fatal. On this basis, cases of diabetes 
may be divided into turn groups: those in which fasting controls the 
hyperglycemia and causes the disappearance of sj-mptoms, and those 
in which the vdthdrawal of food (particularl 5 ' of carbohydrates) 
causes or aggravates the acidosis, thus rendering tlie diabetic 
condition much worse. 

The studies which we have made show the effect of acidosis on 
carbohydrate metabolism, especially in cases tliat are unfavorable 
for starvation treatment, in which a Aucious cycle is established by 
the withdrawal of food, and more particularly of carbohydrates. It 
has been frequently shovm (hlinkowski, hlagnus Le\y, Joslin and 
others) that even in very “severe” diabetes the body has tlie power 
to oxidize carbohydrates, and that carbohydrates are specific in 
reducing acidosis even when the ability of the body to burn them is 
very low. This beneficial influence of carbohydrates on the acidosis, 
and subsequently on hjq)erglycemia and glycosuria, is demonstrated 
in our studies. 

The following cases are supplied as examples to illustrate the 
above observations: 

Case I. — Co7na diaheticum, nmisual hyperglycemia, associated 
with acidosis, in the terminal stage of the disease. 

W. S.; tailor; Austrian, aged fifty-seven years. Admitted March 
22, 1916; died March 25, 1916. Chief complaints: poljnjria and 
polydipsia for three weeks and repeated vomiting for four days. 
Physical examination revealed a tendency to stupor, deep inspira- 
tions, and acetone odor to the breath. On hlarch 22 tlie patient was 
placed upon milk, 1500 c.c. per day, 5 per cent, vegetables ad. lib., 
hlurphy infusion of 3 per cent, sodium bicarbonate (1000 c.c.) b. i. d., 
sodium bicarbonate by mouth, one dram, q, 2 h. The patient 
started to vomit and continued to expel all food and medication. 
Drowsiness and hea^y snoring respiration became prominent. Tlrree 
intravenous injections of alkali were given, but drowsiness soon 
merged into deep coma, and on the fourth day death intervened. 
All urinary examinations showed sugar, marked acetone, and diacetic 
acid (see Chart I). 

Co-MJiENT. Note the antemortem rise in blood-sugar (as shovm in 
the diagram) to the unusual figure of 1 per cent, and concomitant 
fall in alveolar carbon dioxide. The urine was very small in amount 
during tlie entire period of observation. Some urine was lost because 
of involuntary micturition. 
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Chart I. — Case W. S. 


Case II . — Coma diahciicuvi and abscess on the back. 

B. F.; aged forty-nine years. Admitted March 10, 1916; died 
March 17, 1916. Chief complaint: abscess on back, of two weeks’ 
duration, and steadily increasing in size. The patient has had 
diabetes for nine years. Physical examination and subsequent 
operative procedure (on the day of admission) revealed an irregular 
red elevated fluctuating area in the interscapular region, discharging 
pus through a small sinus. Upon incision there was found an ex- 
tensive cellulitis of the back, involving all of the deep tissues, and 
studded with necrotic material and abscess cavities. The patient 
was placed upon sodium bicarbonate, 1 dram every three hours, 
Murphy infusion of 3 per cent, sodium bicarbonate (1000 c.c.) b. i. d., 
whiskj’^ I ounce, q. 2 h., 1500 c.c. of milk per day, and infusion of 
digitalis, ^ ounce, t. i. d. The wound continued to drain profusely 
and the patient voided large amounts of urine (the average daily 
output being 3500 c.c.). On jMarch 12 whisky was stopped and the 
carbohydrate was gradually inci'eased in the forrn of 5 per cent, 
vegetables, until the patient, on March 15, was receiving 500 grams 
of 5 per cent, vegetables and 1 pint of skimmed milk. On hlarch 16, 

VOL. 153, NO. 1. — JANOART, 1917. 3 
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however, the patient started to vomit, the urinary ontput fell to 
1990 C.C., drowsiness became more and more evident, and death 
ensued. All urinary examinations showed sugar, marked acetone, 
and diacetic acid (see Chart II). 



Chart II.~Case B F. 


Comment. This case demonstrates the effect of administration of 
carbohydrate and alkali on tlie acidosis. Associated with tlie re- 
duction in the acidosis is a marked decrease in the hj^erglycemia. 
The fall in tlie blood-sugar was accompanied by a reduction in the 
glycosuria. Just before death, however, as the_ urinary output 
diminished in amount, the alveolar carbon dioxide fell and the 


blood-sugar rose. 

Case 111— Covia diaheticuvi following the loithdrmoal oj food. 

E. C. ; operator; aged twenty-four years. Admitted February 15, 
1916; died February 25, 1916. Chief complaints: pruritus imlvfe 
and nocturia for three months. Physical examination revealed an 
acetone odor to tlie breath and a severe dermatitis of the thighs 


and imlva. , . j- . /on 

Treatment. On February 15 and 16 strict antidiabetic diet_ (JO 

grams of carbohydrate) ; February 17 and 18 Allen regime of Ji'liisky 
and water; February 19, 30 grams of 5 per cent, vegetables allowed. 
On the following day the patient started to vomit the whisky, then 
all food and medication. Murphy infusions of 3 per cent, sodiim 
bicarbonate were then started and the diet changed to skimmed milk, 
1 quart per day. Vomiting continued, and on February 23 the 
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patient was becoming stuporous. Carbohydrate and alkali were 
given liberally (by rectum, per os, and intravenously), but the 
patient lapsed gradually into coma and died. The urinary exami- 
nation showed sugar, marked acetone, and diacetic acid (see 
Chart III). 



Chart III.— Case E. C. 


CoMJiENT. The first effect of the withdrawal of food was a fall 
in the blood-sugar followed by a disappearance of the glycosuria. 
Associated with this apparently beneficial result there was a fall in 
the alveolar carbon dioxide and hence an increased acidosis, at first 
very gradual, tlien more rapid. As the acidosis developed the blood- 
sugar rose again and continued to rise. 

The persistent vomiting rendered the condition uncontrollable. 

Case IV. — Diabetic acidosis and hyperglycemia, induced by re- 
stricted diet, relieved by the liberal administration of carbohydrate. 

G. M.; housewife; Russian; aged twenty-four years, pregnant 
six weeks. Admitted January 21, 1916; discharged February 24, 
1916. Chief complaints: polydypsia, polyuria, loss in weight for 
nine months. Has been on a diet all this time, and has had several 
fasting days. Normal weight, 146 pounds; present weight, 110 
pounds. Physical examination revealed an acetone odor to the 
breath, emaciation, and dry skin. On January 21 the diet consisted 
of skimmed milk, 1 quart per day, 500 grams of 5 per cent, vege- 
tables, whisky 2 ounces, black coffee, and chicken broth. This diet 
contained approximately 70 grams of carbohydrate. Upon subse- 
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quent days tlie carbohydrate allowance (mainly in the form of 5 
per cent, vegetables and skimmed milk) was from January 22 to 
January 24, 30 grams of carbohydrate; January 24 to February 18, 
32 grams; February’' 19 to February 22, starvation (see Chart IV). 



Comment. It is e^ddent tliat this case was benefited by the 
liberal allowance of carbohydrate, the blood-sugar on tlie first day 
falling from 0.312 per cent, to 0.140 per cent., although the patient 
was receiving 70 grams of carbohydrates daily. The blood-sugar 
continued to fall gradually, while tlie alveolar carbon dioxide pro- 
gressively rose. The urine was large in amount, and while on ad- 
mission it showed the presence of sugar, much acetone, and diacetic 
acid it gradually cleared up. On February 6 the diacetic acid had 
disappeared, and on February 17, there was only a trace of acetone. 
The urine became sugar free on February 18, when tlie blood-sugar 
also fell to normal. 

SiJMiMARY. The observations made in tliis studj’’ point to the 
following conclusions : 

1. The vdthdrawal of food from certain cases of diabetes provokes, 
or aggravates the acidosis. 

2. The acidosis causes an increase in the blood sugar content, in 
one of two ways: (a) by augmenting the mobilization of sugar 
(Case IV), and\h) by affecting tlie sugar-secreting function of the 

kidneys (Case I). . , , j . 

3. Liberal, but judicious, administration of carbohydrate may 
control tlie acidosis provoked by the withdrawal of carbohydrates 
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or complete fasting, thus leading to a general amelioration of the 
diabetes (Case IV). 

4. A progressive rise in the blood-sugar content, associated with 
a gradual fall in the alveolar carbon dioxide is indicative of impending 
coma (Cases I and III). 

We wish to acknowledge our indebtedness to the attending 
physieians of the hospital for the privilege of observing some of 
their eases. 


A FATAL CASE OF DIABETES MELLITUS ASSOCIATED WITH 
LARGE-CELL HYPERPLASIA. 

By John R. Williams, M.D., 

HOCHESTER, N. Y., 

AND 

M. Dresbacii, M.D., 

ITHACA, N. Y. 


(From tho Department of Pl»ysiologj% Cornell Medical College, Ithaca, N, Y.) 

The folloiving case* is reported ehiefly because the association 
of diabetes mellitus with large-eell hyperplasia has rarely been 
recorded. Moreover, certain histological changes to be described 
in this paper are believed to be an expression of a disturbance of fat 
metabolism, recent study of whieh has yielded important facts 
bearing, (1) upon the origin of fat under certain conditions in the 
spleen, liver, adrenals, lymph nodes, and bone marrow, and (2) 
upon the treatment of diabetes. Furthermore, the large-cell 
hj'perplasia here described bears a certain superficial resemblance 
to the cellular changes in the spleen in that interesting and com- 
paratively rare condition known as primary splenomegaly Gaucher, 
or Gaucher’s disease, which has been believed by some, on insuffi- 
cient grounds, to be a disturbance of fat metabolism. 

There has been a great deal of confusion in the literature on this 
disease since it was first announced by Gaucher^ in 1882, and a 
considerable number of mistaken diagnoses have been made. The 
following report may help to emphasize the importance of making 


'Under the title “The Possible Association of Diabetes Mellitus and Spleno- 
hepatomegaly Gaucher,” we gave a preliminary report of this case in the Proceedings 
of the Society for Experimental Biology and Medicine, New York, November 17, 
1915. As some others have done, we depended mainly upon the histological examina- 
tion of the tissues — spleen, liver, and lymph glands — ^in making our decision, though 
we recognized that the clinical history of the case did not support us. We take this 
opportunity to present the facts which establish the correct diagnosis. The case 
presents some unique points as far as the pathology in diabetes is concerned. As 
far as we can learn they have not been reported before in this country. 

De I’epithelioma primitif de la rate, Paris, 1882. 
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careful histological, polariscopic, and microcliemical tests when it 
comes to deciding whether or not the pathology of a given spleen 
is that of true Gaucher’s disease. (See the papers by Brill and 
Mandlebaum® and Mandlebaum and Domiey.^ ® 

Case Notes. — S. R. J., male; white; American; aged twenty- 
eight years; single; civil engineer. Patient complains of weakness, 
excessive thirst, and frequent and copious urination, insomnia, and 
constipation. 

In the spring of 1911 patient first noticed that he had excessive 
thirst and frequent urination. In the summer of 1911 sugar was 
found in his urine. 

Previous Illness. During the preceding four years he had been 
working out of doors at his profession, engineering, chieflj’^ field 
and irrigation work. Had enjoyed unusual health. In the year 
1910 patient was struck by timber on right shoulder. This caused a 
slight injm’y, which produced a lameness lasting only for a day or 
two. In the year 1907 patient had a diseased Ijnnphatic gland 
removed from the left inguinal region. This is thought to have 
been caused by an infection in the foot. 

As a child the patient had slight attacks of scarlet fever, measles, 
and minnps, from which he made good recoveries. No history of 
nervous or venereal disease. 

Family History. Father living at sixty-four years of age; well. 
Mother living at sixty-two years of age; well. Patient has two 
brothers, living and well. No history of diabetes among the im- 
mediate or collateral relatives. 

Weight. Best weight, 145 pounds, 1909. Spring, 1912, 136 
pounds. July 5, 1912, 134 pounds. 

Physical Examination, July 5, 1912. Medium height. Fairly 
well developed. Thin panniculus. Teeth: many filled. Marked 
pyorrhea of molars. Tongue swollen and teeth-marked. Lungs 
clear; no areas of dulness; no rales. Heart normal in size and 
position. No bruit. Reduplication of second sound at apex on the^ 
tenth to twentieth beat. Rate in upright position, 108 per minute; 
horizontal, SO per minute. Systolic blood-pressure, 110 mm. 
Nothing abnormal noted in the abdomen. 

BLOOD EXAMINATIONS. 

July 6, 1912. Total leukocjdes, 6,040. Red cells, 5,420,000. 
Differential leukocj’te count: 

Large lymphocytes 4.0 per cent. 

Small lymphocytes 19-0 

Transitionals . , ^3.0 

Polynuclear neutrophiles 72.0 

Polynuclear basophiles l-O 

= Folia Hematologica, 1916. 

* JovR. Am. Med. Sc., 1913, oxivi, §93. 

' * Johns Hopkins Hosp. Bull., 1916, xxvii, 302. 
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October 9, 1912. Differential count: 


Large lymphocytes 7.1 per cent. 

Small lymphocytes 9.8 “ 

Transitionnls 6.3 “ 

Polynuclear ncutrophilcs 73.6 “ 

Polynuclear eosinophilos 1..3 “ 

Polynuclear basophiles 0.9 “ 

Large brolccn-down white cells 1.7 “ 

July 17, 1913. Differential count: 

Large lymphocytes 13.4 per cent. 

Small lymphocytes 1.8 “ 

Transitionnls 1.2 “ 

Polynuclear neutrophilcs 78.0 “ 

Polynuclear eosinophiles 3.6 “ 

Normoblasts 14.0 “ 


Early in the illness (September, 1912) the patient was examined 
in consultation by Dr. Elliot P. Joslin, ivho also noted nothing 
abnormal in the patient’s abdomen. Our attention was not directed 
to the spleen, however, and it is not improbable that a slight enlarge- 
ment of it was overlooked. 

Because of the prominence of the patient and of his family, many 
physicians in various parts of the United States were consulted in 
this case. Practically every Icnown dietary and medical treatment 
was employed at the suggestion of these various clinicians. The 
patient resided in Ithaca; the general clinical supervision of the 
case and the urine examinations were conducted by one of us in 
Rochester. 

In the year 1912, when this patient was under observation, 
clinicians generally believed that the most important factor in the 
problem of diabetes was carbohydrate metabolism. The significance 
of fat and protein metabolism and the total caloric needs of the 
diabetic were not clearly understood, and were given only minor 
consideration. It was generally believed that a patient with 
diabetes must, for the maintenance of life and comparative health, 
have a minimum food intake of at least 30 calories per kilo of body 
weight. On this basis the patient, weighing approximately 134 
pounds or 61 kilos, would have required daily at least 1830 calories 
while at rest and at least 15 per cent, more, or approximately 2200 
calories, while undergoing moderate exercise. 

The clinical experience of one of us (Williams) during the past 
year, in ^yhich more than 50 cases have been accurately studied with 
reference to this point as result of the epoch-making work of Allen 
in the Rockefeller Institute, demonstrates that patients can live 
in comparatively good health on total food intakes far below these 
minimum standards which had hitherto been thought necessary. 

Furthermore, recent clinical experience has shown that the feed- 
ing of the average diabetic beyond this formerly supposed normal 
minimum requhement of 30 calories per kilo of body weight will 
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Chart I. Plotted from Table I. — Showing graphically the relation between the 
food intake and urine outgo. Food intake for each day reads from above down in 
calories. The urine examinations read from the bottom up as shown by key at 
end of chart. It will be noted that on days when much food was fed, particularly 
fat, the acidosis as measured by the ammonia and diacetio acid excretion was worse. 
On .August 8 the patient was given an oatmeal diet. The various diets shown in this 
chart represent the culminations of various dietarj' procedures. 
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precipitate in the majority of cases of advanced diabetes botli 
glycosuria and acidosis; and if, as was formerly taught, the patient 
be fed much in excess of this so-called standard, not only will his 
tolerance for carbohydrate be seriously impaired but his acidosis 
will be proportionately increased. This fact is illustrated by Table 
I and Chart I, 

In a study of this table it will be observed that on those days when 
the patient was fed a diet low in fat the severity of his acidosis, as 
measured by the ammonia output, declined. It is altogether 
probable that had this dietary procedure been pursued further the 
diabetic condition would have been ameliorated, for when it was 
thought desirable to restore the losing weight of the patient and 
apparent Aveakness by feeding the patient large amounts of fat his 
acidosis increased in severity. This is the justification for the 
belief, from a clinical stand-point, that the patient had a serious 
failure in fat metabolism'. 
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Chaet II. — Illustrates present method of treating diabetes. Compare with 
Chart I. Severe diabetes and lipoidemia in a young male. Case similar in many 
respects to the one described in this paper. This patient had a marked acidosis and 
very low 'tolerance for food. There was almost complete intolerance for fat. By 
feeding the patient on fat-free and low-fat diets his condition has been much improved, 
although the cholesterol content of the blood remains high. The data above shown 
are from test days after periods of such treatment. Food intake reads from above 
down in calories, the different food principles being represented by the different 
cro.s-s-hatchings as .shown in the key. The urine outgo reads from the bottom up; 
urine sugar plotted in calories; diacetic acid and ammonia are showni in the key. 
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Because of this erroneous behef about the normal minimum food 
requirement, and because of the then current clinical teaching, in 
effect that fat should constitute the major portion of a diabetic’s 
diet, this patient was fed fat in considerable amounts, as indicated 
in Table I and Chart I. 

To contrast the effects of high and low fat content in the diet in 
severe diabetes we insert a graphic record (Chart II) of a case now 
under treatment. Table II gives dietetic and other details. It 
will be observed that the cholesterol content of this patient’s blood 
has been very high. The presence of this substance in the tissues 
and certain of its experimental effects will be discussed later. 


TABLE II. 


Blood 

removed. 

Diet previous tttenty-four hours. 

_ 

Urine 

sugar. 

Free 

ammonia 

.2 

6 

o 

Cholesterol per 
100 c.c. blood, 
mg. 

Cnrbo- 

h 3 'drate. 

Protein. 

Fat. 

Calories. 

lung air, 
mm. 

1916 
Mar. 14 

44 

69 

108 

1428 

0 

0 

36.2 

510' 

April 10 

43 

71 

88 

1258 

40 

0.82 

41.2 

428 

May 11 

33 

84 

96 

1363 
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31.4 
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23 
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d 15 hbu 

rs pre 
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19 

1.21 

39.3 

833 


Returning to the case under discussion, we may say that there 
was nothing unusual in the general course of the disease. It pro- 
gressed steadily and the patient died in coma August 1, 1913. 

Postmortem Exaviination. Body was embalmed one hour after 
death. The fluid used contained about 7 per cent, of formalin and 
a small amount of carbolic acid. Postmortem was held twelve 
hours after death, the object at the time being mainly to secure the 
pancreas. Abdominal organs only were examined. 

Macroscopic findings: All organs had a normal appearance except 
tlie spleen, which was somewhat enlarged. It weighed 330 gms. 
Shape not unusual; dimensions: 13 x 10.5 x 6 cm. Color normal, 
both superficially and when sectioned. No amyloid areas. 

Microscopic examination;’ Pancreas, liver, spleen, kidneys, 
adrenals, and lymph glands were sectioned.' Specimens were fixed 
in formalin, Zenker’s fluid, and osmic acid. 

Kidneys normal. 

Pancreas ; No generalized increase in connective tissue, but some 

® Cholesterol estimation was made by Prof. W. R. Bloor, whose method (Jour. 
Biol. Chem., 1916, xxiv, 227) is employed in the tests. Normal blood contains 
between 170 and 240 mg. cholesterol per 100 c.c. 

’ Specimens of the spleen and pancreas were examined by Drs. L. Hektoen, James 
T. Ewing, E. L. Opie, and A. S. Warthin, to whom we desire to express our thanks 
for valuable reports and suggestions. 
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indication of atropliy, •with duct stasis. Few areas of strongly 
acidophile alveoli. Islets normal in number and distribution. Some 
islets enlarged, in few instances to twice ordinary size. No marked 
abnormality of structure sliovm, but there was a tendency to hyper- 
trophy and to contain hyperchromatic nuclei. Islet cells closely 
packed together, and diffieult to distinguish, with cell masses 
separated by conspicuous capillaries, walls of which appeared 
somewhat thickened. Slight sclerosis. No evidence of hyaline 
change in islet epithelium (see Fig. 1). 



Fig. 1. — Section of the piincrca.s, sliowinn .a single islet. Zenker fixation. Iron 

hcmato.xylin. X 400. 


Spleen: The spleen throughout contained numerous large cells. 
These cells were mostly round or oval, and were of varied size. They 
were especially abundant in the pulp, but some could be seen to 
penetrate into the periphery of the nodules. Nodules otherwise were 
normal. Scarcely any sclerosis. No giant cells noted. Further 
deseription given below (see Fig. 2). 

Lymph glands: Two lymph glands from the duodenal mesentery' 
were seetioned. They showed the same large cells as did the spleen, 
though the cells were smaller and not so plentiful as in the spleen. 
No pigment was present (see Fig. 3). 

Liver : A few cells bearing superficial resemblance to those in the 
spleen were found in the liver sinusoids; not more than three or 
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Proi* Fig. 2. — Section of the spleen, shoeing large-cell hyperplasia. Zenker. 
LLL-LL. Hematoxylin and eosin. X ca. 350. 
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Fig. 4. — Two section.? of liver. In the middle of each section may be seen a single 
Kupfer cell, located in a sinusoid. See text for description. Formalin. Iron- 
hematoxylin. X 350. 



Fig. 5. — Microprojection drawing of two liver sections. Kupfer cells are seen 
at a, b, c, d, e. At a largo cell which apparently has wandered into a vein is marked. 
X 400. 
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four generally were seen in a lobule, though occasionally they were 
fairly numerous (see Figs. 4 and 5). 

Further details about the liver and adrenal glands are given in 
the following comments, wdiich were made, in a personal com- 
inunication to the autliors, by Dr. Frank S. Mandlebaum,^ who 
Idndly examined the tissues: 

“It cannot be denied that the large cells in tlie spleen have a 
certain resemblance to tlie large cells of Gaucher’s disease, but 
pictures of this kind are found in a variety of pathological processes. 
The cells in your cases are more rounded in outline than those of 
Gaucher’s disease, the characteristie wrinkled and streaked appear- 
ance of tlie cytoplasm is missing, and tlie impression is obtained 
that some substance originally contained in the cells has been 
dissolved out in tlie process of hardening and embedding. Further- 
more, dilated venous sinuses filled with blood and large cells are 
not prompient. The sections of the liver do not in any way resemble 
tliose of Gaucher’s disease, even though some large cells are present 
in the sinusoids. The lesion is a granular degeneration with hyper- 
trophy of the stellate cells of Kupfer (see Figs. 4 and 5), with second- 
ary proliferation and desquamation. Some of these cells may have 
been carried to the liver from the spleen through the portal eir- 
culation. The lesion in the lymph node is a marked hyperplasia 
of the cellular reticulum such as is frequently found in many pp,tho- 
logical processes, but bears no resemblance whatever to the lesion 
of Gaucher’s disease. 

“Examination of the blocks of tissue of tlie spleen and liver reveal 
the true nature of the pathological process. Fortunately the tissues 
were fixed and preserved in formalin, therefore the substance in the 
large cells can be identified. Frozen sections of the spleen stained 
with Sudan III and Nile blue show" the presence in the large cells 
of a considerable amount of neutral fat and lipoids. The polariscope 
show"S anisotropic bodies which disappear on heating and reappear • 
on cooling, thus proving the presence of cholesterin esters. Polari- 
scopic examination of liver sections stained w"ith Nile blue shows 
that the cholesterin esters are present in the stellate cells of Kupfer. 
Unfortunately no material from tlie Ijnnph nodes is available, 
therefore lipoid tests cannot be made. I feel, however, that the 
large sw'ollen reticular cells in the lymph nodes would show" the same 
microchemical and polariscopic reactions. 

“Although tlie histological picture in j"our case is sufficient 
proof that tliis is not an instance of Gaucher’s disease, the simple 
presence of fat and lipoids in tlie large cells is positive evidence that 
tlie case does not belong to this group, for these substances have 
never been found in any of the authentic cases. I might also say. 
that tlie clinical history of the case, as published in your preliminary 

* This case is the one referred to by Drs, Mandlebaum and Downey in their paper 
in the Johns Hopkins Hosp. BuU., April. 1916, vol. xxvii. Ko. 302. 
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report, together with tlie autopsy findings, are not suggestive of 
Gaucher’s disease. 

“I liave no hesitancy, tlierefore, in stating that your case is one 
of lipoid deposits in the spleen and other organs, due to diabetes 
with a probable lipoidemia.” 

In a later letter Dr. Mandlebaum wrote to us concerning the 
adrenals as follows: 

“Polariscopic examination of frozen unstained sections of the 
adrenal shows an appreciable increase of double refracting 
substances, especially confined to the zona glomerulosa and zona 
reticulosa, with some infiltration of the zona fasciculata as well. 
These substances disappear on heating and reappear on cooling. 
When frozen sections are stained with Nile blue a confirmation of the 
above findings is obtained. With Sudan III the cells of the zona 
glomerulosa are filled witli bright yellow droplets. The cells of the 
zona fasciculosa appear enlarged, with the yellow droplets at the 
periphery of the cells and in the cells in the walls of the capillaries. 
The cells of the zona reticulosa are more completely filled with these 
droplets. Several small islands of cortical cells are found in the 
medullary portion of the gland, giving typical reactions with Nile 
blue and Sudan III. 

“Treating sections of the adrenal with alcohol causes a complete 
disappearance of the anisotropic bodies, and upon subsequent 
staining with Nile blue and Sudan III no reactions for lipoids are 
obtained. 

“Paraffin sections stained with hematoxylin and with Van Gieson 
show hjqDertrophy of the cells of the zona glomerulosa. These cells 
are increased in number and in size, and some have lindergone 
granular degeneration. The hypertrophy of the cells is even more 
marked in the zona fasciculata and corresponds to the lipoid 
infiltration produced experimentally in rabbits and guinea-pigs by 
feeding with cholesterol (Antischow): The findings in the adrenal 
are still further proof of the probable lipoidemia in your case.” 

A fact worthy of note in this case is the absence of evidence of 
malfunctioning islets in the pancreas. Other instances of this 
sort are well known. On the other hand, degenerative changes in 
the islets have frequently been seen in diabetes, both in the human 
subject and in experimental animals. The amount of islet tissue 
necessary doubtless varies in different animals. In unpublished 
experiments by one' of us in Ithaca with Dr. C. W. Webb, of Clifton 
Springs, N. Y., we have been astonished to see several dogs live a 
number of weeks with an extraordinary small amount of islet tissue. 
One dog had the head of the pancreas removed and the distal duct 
tied. He lived six months, free from glycosuria as long as he was 
given meat only, on which diet his weight decreased from 11 kg. 
to 5.5 kg. Pie developed distemper and was killed. We could 
find nothing but a strand of connective tissue one inch long repre- 
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senting the part of the pancreas left in the animal, and no islet 
cells could be identified. 

Concerning the Lipoids. Lipoidemia has long been known to 
be present in diabetes (see Ivusunokj^ for index to literature), and 
there is reason to suspect that it occurs frequently in advanced or 
serious cases. One of us C\^filliams) in a recent, not- yet reported, 
study of 22 cases of advanced diabetes found the cholesterin content 
of the blood increased in 16 cases. We find in the literature, how- 
ever, very few cases of diabetes that resemble ours in histopathology. 
As Anitschow^® says, it is very desirable that such cases be reported. 
The first instance of large-cell lijqierplasia in this disease which we 
have found was given by Schultze,“ who, according to Anitschow,^^ 
would be entitled to priority in the matter. Schultze regarded the 
large cells of the spleen in his case as probably identical vdth those 
in Gaucher’s disease. In this he was doubtless mistaken, for, 
according to modern views (see Mandlebaum and Dovmey*® 
these large cells in Gaucher’s disease contain no lipoids. They 
were present in Schultze’s case in large amount, and there was 
marked lipoidemia. 

Later, Lutz'® described 2 cases of lipoidemia in diabetes witli 
similar hjqierplasia of the spleen. The cells contained isotropic fat, 
mostly, but tliere was some in the anisotropic form. Although 
Lutz notes the marked similarity of the microscopic picture in his 
cases with tliat in Gaucher’s disease, he did not claim that the 
patliological processes were identical. In the cases of Schultze 
and Lutz the liver, adrenals, and bone marrow were not said to be 
invoh'ed, though the Ijunph nodules were found by Lutz to contain 
large cells infiltrated with fat. They appeared to be desquamated 
endothelial cells. 

These facts are enhanced in interest and importance when taken 
in connection with the effects of hjqiercholesterolemia, as reported 
by Anitschow, Chalatow, Ivrylow, Rotlischild, Sternberg, Landau 
and BIcNee, Soper in Ziegler’s Beitr. z. path. Anat. u. alfg. Path., 
1913 and 1914, and by Adler,'® Bailey,'^ Borberg'® and otliers. 
IMiile we cannot give an analysis of the literature in this article, we 
may state briefly that it has been shown by feeding animals with 
cholesterin for several months tliat a hjqierplasia, witli lipoid 
infiltration, can be produced in the spleen and bone marrow. The 
spleen hiqierplasia is strikingly similar to that seen in the case of 


’ Ziegler’s Beitr. z. path. Anat. u. z. allg. Path., 1914, lix, 5G4. 
‘"Ibid., 1913-1914, Ivii, 201. 

Yerhandl. d. deutscli. path. Gesellsch., Strassburg 15 Tagung, 1912. 
Loc. cit. 

>5Loc. cit. _ >< Loc, cit. 

Ziegler’s Beitrage, 1914, Iviii, 273. 

'« Jour. Exp. Med., 1914, vol. .\x. 

Ibid., 1910, xxiii, 69. 

Skand. .\rch. f. Physiol., 1914, xsxii, 2S7. 
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diabetes wbicli we liave described in this paper. (Presumably the 
bone marrow in oiir own case would have shown the same patho- 
logical feature, but unfortunately we did not take a sample of the 
marrow, as we had no suspicion of hyperplastic change at the time 
the tissues were fixed.) Other interesting results of these experi- 
ments, such as atheromatous conditions of the aorta, Avere obtained 
by Anitscliow and others. For these details the reader is referred 
to tile papers above cited. 

On the chemical side numerous studies are available in the works 
of the several authors mentioned above. From these investigations 
one sees that the tendency is more and more not to regard the 
regulation of the lipoid supply of the body as the function of any 
one organ, as, for instance, the liver, Avhich has received so much 
attention in former years. It appears that the spleen, adrenals, 
and bone marrow, as well as the liver, play an important part; 
whether jointly or separately is not yet clear. Aside from its 
digestive function the pancreas may also contribute in some way. 
Aschoff has become so convinced of the interrelation of these organs 
that he regards certain endothelial structures in the bone marrow, 
spleen, and Ijmapli nodes, and the stellate cells of Kupfer in the 
liver, together with the adrenal cortex, as the “ endothelial metab- 
olism apparatus,” the conception being that it, as well as other 
tissues of the body, is concerned with the intermediate metabolism 
of cholesterin (Landau^®). English authors, e. g., Dorie, Ellis, 
Fraser and Gardner,^” believe that a “cholesterin balance can be 
maintained in the body by the food intake.” Certain French 
Avriters (Chauffard and others) thinlc that the adrenals secrete 
cholesterin (see Rothschild 2^). They stand practically alone in 
this Anew. (For recent diseussion of the subject see Rothschild’s 
papers--). Ciaccio^^ lays stress on the apparent relations of the 
lipoids, phosphatids, cholin, and glycerin esters. He thinks they 
have a complex history in the adrenals and other organs. 

Another statement bearing on the question of fat metabolism may 
be made in this connection. In regard to the causes of fatty infil- 
tration (and degeneration), Fischer and Hooker-^ make an attractive 
suggestion in a recent article on the physical chemistry of emulsions. 
They hold that an important factor in the stabilizing of an emulsion 
is the state of the colloid that may be the emulsifying agent. A 
fat emulsified in a hydrated colloid may be made to separate out by 
altering the hydration capacity of the colloid by acids, or, in some 
instances, by allvalies. Fischer and Hooker believe that fat in tissue 


ZieRlcr’s Boitriige, 1914, Iviii, 667. 

^oProc. Roy. Soc. (Biology) London, 190S, pp. 212, 227; 1908, pp. 109, 129, 230, 
505; 1910, p. 559; 1912, p. 461. 

Ziegler’s Beitrilge, 1914, lx, 39. 

-- Ziegler’s Beitrilge, 1914, vol. lx. 

S’ Areh. f. exp. Pathol, u. Pharmacol., 1915, Ixxviii, 347. 

Science, 1910, N. S., xliii, 468. 
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cells is thus emulsified, and that it may appear in visible form when 
the hydration capacity of the tissue colloids is decreased. Hence, 
according to this view, a fatty infiltration may have an entirely 
different cause from tliose ordinarily offered. Might not the acidosis 
of diabetes favor this phenomenon of the appearance of lipoids in 
the tissue cells and blood in this disease? 

In conclusion, one sees there is a tendency on the part of. not a 
few writers to build up a polyglandular theory of fat metabolism 
similar to that proposed by von Noorden and others to explain the 
control of the carbohydrates in the body. This theory regarding 
the cai'bohydrates and the origin of diabetes has been somewhat 
discredited by Minkowski, Opie, and Allen.^ Nevertheless, a close 
correlation of organs by hormones or other bodies is a fundamental 
point in physiology, and one to be taken into account, along -with 
other factors in considering any disorder of metabolism. 

The whole question of fat metabolism is in need of much further 
study, which must not overlook the importance of the carbohydrates, 
for, as Bloor-® states in a recent contribution to the subject of fat 
assimilation, sugar appears to be necessary in some stage for com- 
plete combustion in the oxidation of fats. 

From studies, witli the more refined technic of the present day, 
we may expect to see rapid progress toward a clear understanding of 
the etiology and pathology of diabetes. 

. Stoemart. a case of fatal diabetes with large-cell hyperplasia 
of the spleen, Ijunph nodes, and liver is presented. It is the fourth 
case on record so far as the authors can tell. Otlier cases have 
doubtless occurred, but the hyperplasia has been overlooked. It 
is highly desirable, therefore, that thorough autopsies be made 
whenever possible. The spleen, Ijunph nodes, adrenals, liver, and 
bone marrow especially should be examined, microscopically and 
with tire polariscope, to determine tlie natiue of the cell contents. 

The h}q)erplasia in the case described, and in the other cases 
reported, has some resemblance to the cell changes in Gaucher’s 
disease of the spleen. In this disease lipoids are absent in the large 
cells, which, furthermore, have characteristic histological features. 
Moreover, Gaucher’s disease is a familial disorder. 

It is shovm that overfeeding with fat increases acidosis in diabetes 
and probably bears some relation, as yet not understood, to 
lipoidemia. The acidosis is readily controlled, as Allen and Joslin 
have shown. 

A brief discussion of some of the newer ideas regarding fat metab- 
olism is given. 

We wish to make acknowledgments to Professors B. F. Kingsbury 
and S. H. Gage for assistance vdth the photographs. ' 


Glycosuria and Diabetes, 1913, p. 842. 
Jour. Biol. Chem., 1916, xxivj 447. 
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RENAL GLYCOSURIA. 

By John R. Murlin, Ph.D., 

AND 

Walter L. Niles, M.D., . 

(From the PhysioloBical Laboratory of the Cornell University Medical College and 
the Second ISIedical Di\dsion of Bellevue Hospital, New York City.) 

During the past summer the Avriters were engaged in a study of 
the influence of alkali, administered by duodenal tube, upon the 
glycosuria and hjqierglycemia of human diabetes,’^ Among the 
cases AAdiich presented themselves was the folloAving: 

Case History.— Frank B., a poorly nourished young man, aged 
tAventy years, AA^as admitted to Bellevue Hospital on June 28, 1916. 
His family history was negative for tuberculosis and diabetes. He 
had had measles only as a child, and had always been strong and 
well up to the present illness, Avhich began in November, 1914, with 
pains in his abdomen and epigastrium after meals. He also had 
furuncles, polyuria, and thirst, and became very weak in spite of a 
good appetite. He lost ten pounds in one month. He Avas then told 
by physicians that he had diabetes, and Avent to a hospital, where he 
Avas dieted, leaving the hospital sugar-free. Since that time he had 
been eating A’^ery little starch and no sugar. His urine was examined 
in October, 1915, and sugar was present. Since June 1, 1916, he had 
lost more Aveight and felt extremely tired. Upon admission to the 
hospital his thirst AA’’as not excessive, and he had no polyuria or 
infections. 

His physical examination AvaS negatiA'^e, except that his tongue 
was slightly reddened and his breath gave a faint odor of acetone. 
The reflexes were a little sluggish. 

On July 2 the patient Avas placed on a restricted diet containing 
50 grams of carbohydrate, Avith a total food intake of about 35 
calories per kilo. On the second day of this diet he excreted 24 
grams of glucose. When the diet was changed (see table) so as to 
contain 15 grams of carbohydrate, he continued to excrete the same 
amount of sugar. By this time we had already suspected the nature 
of the glycosuria. Examination of the blood-sugar at 11 a.m., five 
hours after breakfast, revealed a normal percentage on several 
days. The diet Avas continued, Avith but slight variations, for eight 
days, and throughout this period the amount of sugar exereted did 
not vary more than 2 grams from a mean of about 26 grams daily, 
Avhich was 11 grams more than the food contained. He was evidently 
also in minus nitrogen balance, for the urine alone contained some 
4 to 6 grams more of nitrogen than did the food. Of this amount 

^ Murlin and Graver; Jour. Biol. Chcm., December, 1916, vol, xxvii. 
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5 per cent, ivas ammonia nitrogen. The degree of acidosis, therefore, 
was mild. 

^AOien the carbohydrate in the food was increased to 100 grams, 
mainly by the addition of oatmeal, the excretion rose on the first 
day 10 grams, the next day 6 grams more, and then it returned in 
two days to about its former level. During the last four days of 
this period it fell 3 or 4 grams below this level. The blood taken 
at the same time of day continued to show a normal percentage. 


CASE I.— FRANK B. 





Food. 




Urine. 



Cl . 

G-t? 

Date. 

Weight, kilos. 

Total calorics. 

Carbohydrate, 

grams. 

cc 

£ 

rt 

& 

a 

Food nitrogen, 
grams. 

Volume, c.c. 

Specific grav- 
ity. 

u 

6 

^ . 
o 

< 

NHr-N. 

Total nitrogen, 
grams. 

Glucose, grams. 

Blood sugar, 
cent, by weig 

July 

2- 3 

58.2 

3847 

50.5 

139.9 

13.6 

1106 

1032 

510 

0.60 

15.49 



3- 4 

57.7 

1896 

50.5 

142.1 

15.2 

1360 

1028 

602 

0.66 

18.91 

23.8 


4 -5 

57.2 

1903 

14.9 

147.5 

19.2 

2094 

1023 

785 

0.86 

22.98 

24.2 


5- 6 

56.9 

1895 

14.9 

158.8 

20.8 

1895 

1027 

853 

1.03 

24.91 

27.1 

0.097 

6- 7 

56.7 

2020 

14.9 

156.7 

20.4 

1705 

1028 

904 

1.28 

26.66 

28.1 


7- S 

56.4 

2046 

14.9 

168.2 

20.4 

1745 

1025 

873 

1.43 

26.90 

25.8 

0.105 

8- 9 

56.3 

2064 

14.9 

159.2 

20.8 

1337 

1032 

769 


25.4 

27.9 


9-10 

56.8 

2064 

14.9 

159.2 

20.8 

1770 

1024 

717 


24.5 

26.0 

0.102 

10-11 

56.5 

2222 

14.9 

171.3 

22.6 

1845 

1023 

756 


24.5 

25.7 


11-12 

55.8 

2224 

14.9 

171.0 

22.3 

1330 

1029 

745 


24.1 

24.0 


12-13 

56.2 

2592 

100.4 

170.7 

23.5 

1620 

1027 

753 


24.1 

34.1 


13-14 

55.8 

22G2 

100.4 

153.5 

16. S 

1024 

1036 

655 


16.9 

39.8 

0.091 

14-15 

56.5 


100.4 

153.5 

17.4 

1535 

1026 

629 


14.7 

35.0 


15-16 

56.2 

oor,o 

100.4 

153.5 

16.8 

1850 

1022 

620 


17.6 

30.6 

O.OSl 

lG-17 

56.1 

2245 

100.4 

153.1 

16.4 

1815 

1020 

560 


17.2 

25.0 


17-18 

55.9 

2262 

100.4 

153.5 

16.8 

2125 

1016 

537 


15.8 

19.2 

0.0S5 

18-19 

56.1 

2254 

100.4 

153.7 

16.4 

1505 

1023 

614 


16.6 

22.3 


19-20 

56.2 

22GX 

100.4 

153.7 

17.4 

1710 

1022 

654 


16.7 

24.4 

0.092 

20-21 

56.1 

22G1 

100.4 

153.7 

16.0 

1280 

1028 

589 


16.1 

22.6 

o.os 

27-28 



General ward diet 

1850 





34.4 


Aug. 

23-24 


Practicalh' unrestricted diet 

1200 

1033 

726 


19.6 

30.9 


24-25 



Fasting, 

•• 






0.0 



The characteristics of renal glycosuria have been succinctly 
stated by. Allen= as “glycosuria, vuth normal glycemia, relatively 
independent of diet.” It is evident that the case described fulfils 
this definition precisely. In its chemical aspects it very closely 
resembles the case recently described by Lewis and Mosenthal.® 
With from 14 to 270 grams of carbohydrate in the diet the excretion 
of sugar in their case varied between 4.3 and 27 grams, the blood- 
sugar being normal. 

There is one difference, however, which may be worthy of note, 
though we are not certain that it has any significance for this tjTie 
of malady — namely, whereas it required six days of starvation to 
clear away' sugar from the urine in their case, in ours it required 
only one day. At this time the young man had been living in the 

- Glycosuria and Diabetes, Boston, 1913, p. 54-1. 

’ Bull. Johns Hopkins Hosp., lOlC, xsTv-ii, 133. 
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country and working as a gardener for one of the writers for about 
a month following the termination of the observations made in the 
hospital. He had improved markedly in strength, beginning with 
light work and increasing until he was able at the time mentioned 
to mow a rather large lawn without undue fatigue. On a diet con- 
taining oatmeal for breakfast, one slice of bread at each meal, and 
two glasses of milk, besides green vegetables and plenty of meat, 
his urine contained only 30.9 grams of glucose. This was the day 
before fasting. The fasting urine, begun at 7 a.m., twelve hours 
after his last meal, contained only the faintest possible trace of 
glucose, not more than is often found in normal urines. 

The patient returned to the city October 1, 1916, and found 
work as a street-car conductor. His urine at this time contained 
a considerable amount of sugar, which was not quantitatively 
estimated. 


CLINICAL STUDIES OF ACIDOSIS. 

By J. Harold Austin, M.D., 

AKD 

Leon Jonas, M.D., 

WOODWARD FELLOW IN PHTSIOLOOICAL CIIKSIISTRY, ONIVERSITY OF PENNSYLVANIA, 

PHILADELPHIA. 

(From the William Pepper Laboratory of Clinical Medicine, University of 

Pennsylvania.) 


During the past few years much progress has been made in the 
study of the regulation of the body fluids as regards acidity and 
alkalinity and in the development of our conception of the condition 
known as acidosis. 

Acidosis may well be compared with disturbance of the body 
temperature. It is recognized that life can continue only within 
a limited range of temperature variation and that health is com- 
patible only with a still more restricted range. We are, more or 
less, familiar with the mechanisms which regulate the body tem- 
perature and maintain its constancy. Similarly, we have learned 
that the reaction of the body fluids as regards acidity and alkalinity 
must possess a degree of constancy even greater than must their 
temperature, if a normal condition or, indeed, life itself is to con- 
tinue. Largely through the work of Lawi’ence Henderson,^ and 

I Clinical Studies on Acid Base Equilibrium and the Nature of Acidosis, Arch. Int. 
Med., 1913, xii, 153. Sellards, A. W., the Determination of Equilibrium in the 
Human Body between Acids and Bases, with Especial References to Acidosis and 
Nephropathies, Bull. Johns Hopkins Hosp., 1912, xxiii, 289. 
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his associates we have become familiar with at least some of the 
mechanisms by which this reaction is kept constant. The normal 
reaction in the body is maintained chiefly by tliree means: The 
first of these is the presence in the blood and Ijnnph of the salts, 
chiefly the sodium salts, of two very weak acids, carbon dioxide 
and phosphoric acid. Of these two acids the former is the more 
abundant and important. In the blood and lymph, sodium car- 
bonate (alkaline) and carbon dioxid (acid) are both present in 
such proportion as to give a nearly neutral reaction. Similarly 
disodium hydrogen phosphate (alkaline) and monosodium phos- 
phate (acid) are both present in the proportions to give the same 
nearly neutral reaction. If to this almost neutral fluid a stronger 
acid, such as oxybutyric or lactic or hydrochloric acid be added, 
there occurs an interchange which diagrammatically may be 
expressed as follows: Each imit of strong acid combines with sodium 
of the salts of these weak acids, thereby liberating one imit of weak 
acid for each unit of strong acid introduced. 

Sodium phosphate + hydrochloric acid = sodium chloride -f 
phosphoric acid. 

Sodium carbonate hydi-ochloric acid = sodium cliloride + 
carbon dioxid. 

Thus for every unit of strong acid introduced into the blood 
there is liberated a unit of weak acid which possesses much less 
power of altering the reaction of the blood. The capacity of a 
free acid in a given concentration to alter tlie reaction of a fluid is 
dependent upon its ionization. For example, in a decinormal 
solution of hydrochloric acid, 91 per cent, of the hydi’ogen is dis- 
sociated in aqueous solution at ordinary temperature. Thus: 
+ — 

1000 HCl = 910 H + 910 Cl + 90 HCl; on the other hand, in 
a decinormal solution of acetic acid only 1 .3 per cent, of the reacting 
hydrogen is dissociated under similar conditions. Thus: 1000 

H(CoH 302) = 13 H -h 13 C2H3O2 + 9S7 HCaHaOs). Hence, a 
decinormal solution of hydrochloric acid although containing the 
same amount of reacting hydrogen as a decinormal solution of 
acetic acid is seventy times as strong an acid as the acetic acid, 
because the hydrogen ion concentration of the hydrochloric acid 
is seventy times as great as that of the acetic acid. The reaction, 
the color of an indicator added to a solution and in general the 
properties which we group vmder the term acidity are dependent 
upon the hydrogen ion concentration of the solution. 

For the piupose of denoting the hydrogen ion concentration or 
reaction of a solution the notation now generally used in medical 
work is the logarytlimic notation. In this notation the hydrogen 
ion concentration of a neutral solution is about 7 ; increasing degrees 
of acidity are indicated by decreasing figures and increasing degrees 
of alkalinity by increasing figures. By this notation the reaction of 
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ui'ine ranges, according to Henderson and Palmer, ^ depending upon 
the chai'acter of the diet and other factors between the acid m-me 
4.7 and the alkaline urine 8.7. As a rule, it lies between 5 and 
7.5. The blood possesses a very constant reaction at 7.4. 

The first factor, therefore, in maintaining the constancy of reaction 
of the blood is the presence of considerable amounts of sodium 
carbonate with carbon dioxid and of sodium phosphate in the 
blood. When acids are added to the blood they combine with 
this sodium and liberate carbonic and phosphoric acids, both having 
very low coefficients of dissociation, hence producmg a minimal 
change m the hydrogen ion concentration of the blood. This 
factor alone is extremely potent in diminishing the changes in the 
reaction of the blood and body fluids when subjected to the addition 
of acids or alkalies. The second and third factors are the rapid 
elimination from the body of these weak acids when so liberated, 
the phosphoric acid being eliminated by the kidney and the car- 
bonic acid by the lungs. To these weak salts constituted with the 
weak acids, the sodium phosphate and sodium carbonate, Plender- 
son has given the name “buffer substances,” because of their effect 
in limiting the changes in reaction that would follow the introduc- 
tion of acids or alkalies into the blood. As a result of then* presence 
in the body fluids and of the rapid elimination by the lungs and 
kidneys of the carbonic acid and phosphoric acid liberated from 
them the blood and body fluids always preserve that constancy 
of reaction essential to life. It must be clear, however, that the 
continued introduction of acids into the blood will tend to reduce 
the amount of these buffer substances available, and must invari- 
ably do so if theh’ depletion exceeds the bodj^’s capacity for replac- 
mg them. When such a reduction in the buffer substances of the 
blood has occurred the condition is that loiown as “acidosis.” 
Acidosis may be defined as any condition in which the buffer 
substances of the blood and body fluids are reduced below the 
normal. The primary effect of such a reduction is a diminution 
in the capacity of the blood to transport acids or alkalies. The 
acid most abundantly produced in the body is carbonic acid, and 
when there is a reduction of the buffer substances of the blood 
there is a reduction in the blood’s capacity for carrying carbonic 
acid. If this be marked enough there occurs an accumulation 
of carbonic acid in the tissues, and among other tissues in the 
respiratory center. As is well Imown, any increase of the acidity 
in the respiratory center, such as will be induced by an accumula- 
tion of CO 2 , serves as stimulant to this center. A more thorough 
ventilation of the lungs results. A more thorough ventilation of 
the blood follows, and this favoring the removal of the CO 2 from 
the tissues, limits its fm-ther accumulation. Hence, an equilibrium 

2 Extreme Variations of the Concentration of Ionized Hydrogen in Human Urine, 
Jour. Biol. Chem., 1913, xiv, 81. 
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is established as a result of the response of the respiratory center 
to tlie carbon dioxid stimulation, and there is maintained an 
increased respiratory activity with more thorough ventilation of 
the hmgs. This adjustment gives us one clinical symptom of 
acidosis, namelj>-, hyperpnea, and one of our laboratory methods 
for detecting acidosis, namely, the reduction in the carbon dioxid 
concentration of the alveolar air; the latter, of course, being used 
as a measure of the thoroughness of pulmonar}"^ ventilation. Since 
the carbon dioxid tension of the alveolar air is, at least mider normal 
conditions of the lungs, equal to the carbon dioxid tension of tlie 
arterial blood leaving the lungs, this inereased ventilation of the 
lungs with lowering of the carbon dioxid tension of the alveolar 
air leads also to a lowering of the carbon dioxid tension of tlie 
arterial blood. It is well to emphasize the distinction between 
carbon dioxid tension and carbon dioxid content of a fluid or atmos- 
phere. Like any other gas, carbon dioxid, whether in the air or 
dissolved in fluid, is present at some definite pressure or tension. 
In air the relation between the percentage of carbon dioxid and its 
pressure or tension is a simple one. Its pressure bears the same 
proportion to the total pressure of the air that its volume does to 
the total volume of the airi Thus, if carbon dioxid constitutes 6 
per cent, of a sample of air, and that air is at atmospheric pressure 
(barometric pressure), which at the time is, let us suppose, 765 
mm. of Hg., then the carbon dioxid tension in the sample of air 
will be 6 per cent, of 765, or 45.9 mm. Hg. The carbon dioxid of 
the alveolar air may be expressed eitlier in per cent, or in mm. of 
Hg. tension, usually the latter. The earbon dioxid tension of a 
fluid is the pressure which the carbon dioxid exerts at the surface 
of the fluid. It is measured by determining the carbon dioxid 
which must be maintained in an atmosphere in contact with the 
fluid in order to keep the carbon dioxid content of the fluid 
unchanged. If the carbon dioxid tension of the atmosphere con- 
tiguous to a fluid is greater than that of the fluid the fluid absorbs 
carbon dioxid until the tension in each is equal, and vice versa. 
The amount or percentage of carbon dioxid, however, which a 
fluid must contain to possess a certain carbon dioxid tension varies 
greatly, depending upon the nature and temperature of the fluid. 
This is illustrated in the followmg table, giving the approximate 
carbon dioxid content and carbon dioxid tension of distilled water, 
a sample of blood and of serum at 38°. If acid be added to any 
fluid the carbon dioxid content of tlie fluid will be decreased for any 
given carbon dioxid tension. Reduction of the temperature increases 
the carbon dioxid content for any given carbon dioxid tension. 

It is, of course, the carbon dioxid tension, not content, of alveolar 
air and of arterial blood which are equal. In some of the discus- 
sions of this subject it has been stated that in acidosis the carbon 
dioxid tension of the blood is decreased. This statement is open 
to criticism. In acidosis the total carbon dioxid content of the 



AUSTIN, JONAS: CLINICAL STUDIES OF ACIDOSIS 85 

blood (carbon.ate plus free carbon dioxid) is decreased; tlie 
amoimt of CO2 that the blood can carry at a given CO2 tension is 
decreased. As a result of stimulation of the respiratory center 
the pulmonary ventilation is greater, hence the CO2 tension of 
the alveolar air and hence of the arterial blood is lower than normal; 
but, however much the total carbon dioxid content of the blood, 
arterial and venous, is reduced following the mtroduction of acids 
into the blood, and however much the carbon dioxid tension of 
the arterial blood is decreased by the increased resphatory activity, 
there is no proof that the carbon dioxid tension of the venous 
blood is decreased; indeed, it is possible that it may even be 
increased. Adequate studies upon this point are difficult, and are 
not yet available. Until the last few months only the very indirect 
method of gauging the existence of acidosis, namely, the determina- 
tion of the thorouglmess of pulmonary ventilation by estimating 
the carbon dioxid content or tension of the alveolar air, was our 
best laboratory method for the recognition of acidosis. The tech- 
nic of this method has been greatly simplified recently by Mar- 
riott,^ so that it may be carried out at the bedside in about five 
minutes’ time and without any complicated apparatus. The value 
of this method has always been limited, however, first, by the fact 
that as a guage of the state of the blood it is dependent upon a 
normal irritability of the respiratory center. A hyperirritability 
of the respiratory center will maintain an increased pulmonary 
ventilation and a lowered alveolar CO2 content without there 
being any acidosis, and conversely a diminished irritability of the 
respiratory center may diminish the evidence by this method of an 
existing acidosis. In the second place an alteration in the pul- 
monary ventilation may readily occur from unintentional altera- 
tion by the patient of his manner or rate of breathing during the 
time of examination. Moreover, in certain conditions, such as 
Cheyne-Stokes breathing, the pulmonary ventilation is variable 
and in pulmonary disease, such as pneumonia, we do not yet know 
what effect the local disease has upon the relation between the 
pulmonary ventilation and the state of the blood. 

AMOUNT OF CO 2 IN VOLUMES PER CENT. HELD IN DISTILLED WATER, 
IN A SAMPLE OF WHOLE BLOOD (BOHR) AND IN A SAMPLE OF 
SERUM (JACQUET) AT THE SAME TEMPERATURE, 38°, 

AND THE INDICATED CO 2 TENSIONS. 


. Volumes per cent, of CO2 in 

CO2 tension in mm. Hg. Water, Whole blood. Serum, 

per cent. per cent. per cent. 

15 mm 1.1 30.5 47.2 

30 mm 2.2 38.9 62.1 

50 mm 3.7 45.3 64.6 


Fortunately, for the progress of our Imowledge of acidosis, two 
methods have been given us during the past year which enable 

3 The Determination of Alveolar Carbon Dio.xid Tension by a Simple Method, 
Jour. Am. Med. Assn., 1916, Ixvi, 1594. 
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US to study directly from the blood itself the “buffer value” of the 
blood. The first devised by Van Slyke, Stillman, and Cullen^ 
is a method for measuring directly by means of a special gas buret 
the amoimt of the sodium carbonate buffer in the blood. The 
second, de^dsed by Le^^’■J Rovmtree, and Marriott,® is a method for 
puging the same factor indirectly by determining the hydrogen 
ion concentration of a sample of the blood imder certain conditions. 

The first of these methods has been used by us in a series of 
clinical cases, and the results of these studies are here presented, 
together with some considerations concerning certain featiues of 
the technic. 

The principle of this method is to obtain blood from the patient, 
oxalte it, separate the plasma and subject the latter to an atmos- 
phere of definite carbon dioxid content or tension, about 6 per cent. 
(45 mm. tension). When the plasma has been brought into equi- 
librium with this atmosphere 1 c.c. of the plasma is transferred to 
a special gas bluet, and by means of acid and a vacuum all the 
CO 2 held as carbonate is liberated and the total CO 2 dravm from 
the plasma into the vacuiun and measured. The total COo con- 
tent after reduction to 0°, 760 mm. pressure, and correction for 
vapor tension, may be expressed as volumes per cent, of tlie original 
plasma. Thus, 1 c.c. of normal human plasma so treated will yield 
about 0.70 c.c. of CO 2 , or seventy volumes per cent. 

Technic. Upon first using this method we employed oxalated 
plasma obtained m the usual way by centi-ifuging the oxalated 
blood in open centrifuge tubes. The results seciued were frequently 
surprising, however, and especially the remarkable variations 
often observed in repeated examinations of tlie blood of the same 
indh'idual at different times. Livestigation of the various steps 
in oiu procedure showed that these irregularities were due to the 
fact that the carbon dioxid binding capacity of a plasma is greatly 
influenced by the carbon dioxid tension present in the whole blood 
at the moment the cells and plasma are separated. If the carbon 
dioxid tension of the whole blood be high at the time of the separa- 
tion into cells and plasma the plasma will have a higher binding 
capacity for carbon dioxid at any given tension than if the carbon 
dioxid tension of the whole blood be low at the time of the separa- 
tion. This relation first pointed out by Zimtz® has been subsequently 
more thorouglily investigated by Guerber^ and Petry.® 

* Nature and Detection of Diabetic Acidosis, Proc. Soc. Exper. Biol, and Med., 
1915, xii, p. 165. 

‘ A Simple Method for Determining Variations in the Hydrogen ion Concentration 
of the Blood, Arch. Int. hied., 1915, svi, 3S9. 

' Bohr, C., Blutgase und respiratorischer Gaswechsel. In Nagel, "W.: Handb. der 
Physiol, dcs Menschen, 1905, i, 116. Zuntz: Beitrage zur Physiologie des Blutes, 
Inaug, Diss., Bonn, 1868. 

■ Ucber den Einfluss dor KoUensuurc auf die Vertcilung von Basen und Sauren 
zwischen Serum und Blutkorperchon, Sitzbericht. d. phys. med. Gesellschaft z. 
lYurzburg, 1895-96, p. 28. 

» Ueber die Vcrteilimg dcr Kohlensiiurc im Blute, Beitrage z. chem. Phys. und 
Path., Hofmeister, 1902-3, iii, 247. 
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By these observers it was shoivn that when CO2 eseapes from the 
plasma of ivhole blood and leaves behind the base chiefly sodium, 
with which it has been combmed, thus increasmg the alkalinity 
of the plasma, a diffusion of hydrochloric acid occurs from the 
cells into the plasma to combine with at least a part of this free 
base. If this plasma is now separated from the cells its combining 
power for CO2 is obviously less than that of the original plasma, 
smee a portion of its base originally capable of holding CO2 is now 
combined with hydrochloric acid diffused from the cells. When 
the whole oxalated blood is drawn and centrifuged in the ordinary 
way in open tubes a variable escape of CO2 ocem-s during the pro- 
cess, and consequently from the same portion of blood, plasmas 
of very different binding capacities may be secured. It is in our 
experience highly important that either the escape of CO2 from the 
blood be prevented from the time the blood is dravn until the 
removal of the plasma from the cells, or else that the blood be 
brought to some standard carbon dioxid tension at the time of 
centrifuguig and kept at this tension mitil the plasma is separated. 
We are mdebted to Dr. Van Slyke® for the suggestion of a simple 
method for securing the former of these two conditions. This 
consists of drawmg the blood directly from the patient’s vein 
through tubmg which passes to the bottom of a centrifuge tube 
containing a few oxalate crystals and which ends beneath a layer 
of parafiin oil. The oil floating above the blood efi’ectually pre- 
vents the escape of CO2 imtil the centrifuguig is complete and the 
plasma pipetted off. This parafiin oil method has been our standard 
method in these studies. In some cases, however, we have also 
saturated the whole oxalated blood at a tension of 6 per cent. 
CO2 and kept it at this tension by stoppering or by covering with 
parafiin oil dm-ing the centrifuging. 

To show the importance of this step we obtained in a series of 
seventeen cases the oxalated plasma from the whole blood in tlu’ee 
ways: ( 1 ) blood dra-wn from the vein dii’ectly into a centrifuge 
tube beneath paraffin oil and hence protected from loss of CO2 
until removal of the plasma; ( 2 ) blood drawn and oxalated, 
exposed to the air, but subsequently saturated at 6 per cent. CO2 
tension and kept at this tension durmg centrifuging; ( 3 ) blood 
drawn, oxalated, and centrifuged in the ordinary way exposed 
tliroughout to the ah. The plasmas obtained in these three ways 
were all satmated at 6 per cent. CO2 tension and analyzed for 
their CO2 content by Van Slyke’s method. The results are shown 
in Table I, A. It will be seen that the paraffin oil and the 6 per 
eent. saturation of the whole blood give closely parallel results, 
the latter, as a rule, yielding a plasma that holds from 3 to G more 
volumes per cent, of CO2. On the other hand the exposed blood 


• Personal communication. 
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invariably yields a plasma of lower binding capacity, but in different 
individuals or in the same individual at different times the result- 
ing plasma may be only one volume per cent, lower, or as much as 
24 vohmies per cent. lower. 

TABLE I.— PABT A, — THE EFFECT OF THE CO* TENSION OF 
THE -U^OLE BLOOD UPON THE CO2 CAPACITY OF 
THE PLASMA DEBIVED FROM IT. 


CO 2 content of plasma saturated at 45 mm*. COi tension, the whole blood having 

been 


Case No. 

Kept under 
paraffin oU. 
P. 

Saturated at 45 
mm. CO* at 20° C. 

S. 

S-P. 

Exposed to air, 

E. 

P-E. 

1 

73 

77 

4 

50 

23 

2 

73 

72 

-1 

51 

22 

3) 

70 

66 

-A 

68 

2 

3/ 

66 

6S 

2 

49 

17 

4 

• 66 

70 

4 

49 

17 

5 

65 

68 

3 

49 

16 

0 

64 

73 

9 

48 

16 

7 

64 

68 

4 

57 

7 

s\ 

64 

68 

4 

43 

21 

s; 

62 

68 

6 

50 

12 

9 

62 

68 

6 

59 

3 

10 

60 

64 

4 

55 

5 

11 

59 

62 . 

3 

38 

21 

12 

53 

59 

6 

43 

10 

13 

52 

58 

6 

44 

S 

14 f 

51 

49 

-2 

38 

13 

14 / 

46 

48 

2 

45 

1 


If tlie oxalated blood before centrifuging be thorouglily aerated 
by being poured from beaker to beaker for five minutes the result- 


ing plasma exliibits a still lower CO 2 capacity, as shown in Table 


I, B. 


PART 

B. 


Kept under 
paraffin oil. 

.derated 5 minutes 


Case No. 

P. 

A. 

P-A. 

15 

70 

48 

22 

16 

70 

59 

11 

17 

66 

47 

19 

18 

65 

46 

19 

19 

64 

49 

15 

20 

61 

44 

17 

21 

58 

51 

7 


At first sight it might seem surprising that satm-ation of the 
whole blood at 6 per cent. (45 mm.) CO 2 tension should increase 
the CO 2 capacity of the plasma as compared with the blood as 
dra^m from the vein under parafiin oil. That this occurs is due to 
the fact tliat,the saturation of the whole blood at 45 mm. tension 
was carried out at room temperature (18° to 20° C.), and -^e 
blood will, as a rule, hold more CO 2 at 18° C. at 45 mm. tension 
than at the same or higher tension that exists in the vems at 37° C. 

Effects of Cyanosis. In considering tlie relative merits of 
the paraffin oil method and tlie 6 per cent, satiuation of the whole 
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blood ill tlie study of acidosis it will be recognized that most factors 
will alter the plasma in the same direetion and about equally which- 
ever of these methods be used. One conspicuous exception to this 
relation exists, however, namely, any alteration in the CO2 tension 
of the venous blood as dravui, such, for example, as occurs in 
asphyxia or cyanosis. This may be seen in the experiments shovm 
in Table II. 

T^ySLE II.— EFFECT OF INJECTION OF ACID, ALICALI, AND 
OF ASPHYXIA ON THE CO: CAPACITY OF THE PLASMA. 

CO: content of plasmn saturated at 45 mm. CO: 
tension, the wliolc blood having been 


Dog 


Kept under 

Saturated at 45 mm. 


No. 

Blood drawn .after: 

p.araflin oil. 

CO: at 20° C. 




P. 

S. 

S- P. 

1 

Control period . 

. 54 

50 

2 


im-POi .... 

. 47 

52 

5 


Asphyxia 

. 4S 

40 

-2 


Na:C03 .... 

. 07 

70 


2 

Control period . 

. 52 

02 

10 


Asphyxia 

. 55 

58 

3 


KH:POi .... 

. 4S 

58 

10 


These experiments were performed to show the effect upon the 
CO2 binding capacity of the plasma of injection of alkalies, of 
injection of acids, and of increase in the CO2 tension of the venous 
blood from asphjrxia. 

Experiment I. A normal dog, weighing 10 kilos, was etherized; 
10 c.c, of blood drawn and oxalated imder paraflSn oil from the right 
jugular vein and immediately a second portion of 10 c.c. drawn 
and oxalated exposed to the air for subsequent saturation as whole 
blood at 6 per cent. CO2 (control blood). There was then injected 
in the course of fifteen minutes 150 c.c. of KH2PO4 solution (13.6 
gms. per liter) into the left femoral vein. Two portions of blood 
were immediately taken from the right jugular vein as before 
(KH2PO4 blood). The trachea was then compressed until the 
tongue was deeply cyanosed and two more portions of blood taken 
as before from the right jugular vein (asphyxia blood). After a 
few minutes’ interval 150 c.c. of 3 per cent. Na2C03 solution was 
injected in fifteen minutes into the left femoral vein and two por- 
tions of blood taken as before from the right jugular vein (Na2- 
CO3 blood). The injection of acid phosphate reduced the CO2 
capacity of the plasma obtained both by the paraffin oil and by 
the 6 per cent, saturation method. Asphyxia still fm’ther reduced 
the CO2 capacity of the plasma by the 6 per cent, saturation method, 
but slightly increased that of the plasma from the paraffin oil 
method. Thus a slight acidosis of asphjofia was wholly obscured 
by the increased CO 2 tension of the venous blood when the plasma 
was obtained by the paraffin oil method. 

Experiment II. This experiment is identical, except that the 
asphyxia was performed before the injection of the acid phosphate. 



90 AXJSTIK, JONAS: CLINICAL STUDIES OF ACIDOSIS 

The results are similar, but perhaps even more striking. Whether 
this effect of asphj^xia upon the plasma obtained by the paraffin 
oil metliod vould ever be of clinical importance is not certain, but 
in a very cyanotic patient it is possible. 

Van Sltne IMethod in Clinical Cases. A series of clmical 
cases chosen more or less at random have been studied by the Van 
Slyke method, using the paraffin oil method for obtaining the 
plasma. The results are shomi in Table III. Throughout this 
study all figures are the volumes of CO 2 per cent, reduced to 0° C., 
760 mm. and corrected for vapor tension. It has seemed to us 
that the normal limits by this method may be considered as lying 
between 65 and 80 volumes per cent. Between 55 and 65 volumes 
per cent, the patients have been, as a rule, mildly nepliritic, 
mildly diabetic, or markedly arteriosclerotic, and might, therefore, 
be expected to exliibit the slightest grade of acidosis. Below 55 
the patients have been for the most part advanced nephritics, 
except for one moderatelj’’ severe diabetic and one quite septic case. 

CoMPAKisoN OF Three METHODS. In a series of cases we have 
compared the carbon dioxid capacity of the plasma obtained under 
paraffin oil, the alveolar air, using the Plesch-Higgins method^ 
and the hydrogen ion concentration of the serum by the dialysis 
method of Le^T) Rowntree, and Marriott after blowing off the 
free CO 2 from the dialysate as recently suggested by Marriott. 
The resiUts are shovni in Table W. In general the results agree, 
but the method of Van Slyke is distinctly the most sensitive of tlie 
three and gives much more perfect duplicates than does the method 
of alveolar air. 

Van Slyke IMetiiod Folloutng Anesthesia. The Van Slyke 
method has been applied to the study of a few cases following 
nitrous oxide-etlier anesthesia. The results are shown in Table V. 
It will be seen that after from thirty to one himdred and fifteen 
minutes, ether anesthesia, a lowering of the CO 2 capacity of the 
plasma, was constantly observed. The degree to which it was 
lowered was, in general, proportional to the duration of the anes- 
thesia. In a thirty minutes’ anesthesia tlie lowering was only two 
to foiu vohunes per cent, while in an anesthesia of one hundred 
and five minutes it was reduced to forty-nine volumes per cent., 
about fifteen below the normal. The reduction is apparently at or 
near its maximum at the close of the anesthesia and exliibits no 
marked clianges in either direction for tlie next four or five hoius, 
perhaps for twenty-foiu hours. The time required for return 
to normal has not been determined. 

In eight of ten cases in which the mine was studied, acetone was 
studied by the sodium nitroprusside test in the first or second 
twenty-four horns after operation. The ferric chloride test was 
positive once. Even when tlie acetone test was strongly positive, 
however, tlie total ketone bodies were never present in more than 
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very small amounts, the largest amount excreted in twenty-four 
hours being 0.83 mgih. expressed as acetone (Shaffer’s method). 
The total acid output by Henderson’s and Palmer’s method was 
normal. 

C 

TABLE IV.— COMPABISON OF COi CONTENT OF PLASMA, CO 2 
TENSION OF ALttEOLAIl AIR, AND HYDROGEN ION 
CONCENTRATION OF SERUM AFTER AERATION 
OF DIALYSATE. 


Case No. 

COj content plasma. 

COj tension alveolar. 

Hydrogen ion of serum. 

1 

77 

44 

8.1 

2 

72 

50 

8.0 

3 

69 

48 

8.0 

4 

67 

43 

8 . 0 - 

5 

65 

50 

7.9 

• 6 

64 

39 

8.0 

7 

63 

41 

8.0 

8 - 

62 

38 

8.1 

0 ■ 

58 

44 

8.1 

10 

52 

40 

8.0 

11 

52 

35 

7.9 

12 

46. 

35 

7.9 

13 

37 

33 

7.7 


TABLE 

V.— EFFECT OF ETHER ANESTHESIA ON 
OF PLASMA. 

Duration 
of anes- 

CO= 

CONTENT 

Case No. 

Operation. 

Age. 

thesia, 

minutes. 

COi content; 
Before. After. 

1 

Carcinoma of lip 

72 

30 

73 

69 

2 

Amputation of leg 

17 

30 

70 

66 

3 

Amputation of leg 

30 

30 

65 

63 

4 

Herfiiorrhapy 

20 

35 


64 

5 

Hemorrhoids 

19 

35 

65 

59 

6 

Perineal, plastic 

51 

40 


50 , 

7 

Neplirotoray 

30 

50 


60 

a 

Ectopic pregnancy 

35 

50 


SS'" 

9 

Nephrotomy 

48 

70 

. . 

59 

10 

Perineal, plastic 

46 

85 


4710 

11 

Suprapubic cystotomy 

24 

90 

70 

60 

12 

Pan hysterectomy 

56 

100 


S3>i> 

13 

Pan hysterectomy 

58 

105 


51 

14 

Pan hysterectomy 

19 

105 


4910 

15 

Pan hysterectomy 

35 

110 

05 

57 

16 

Gastrojejunostomy 

39 

115 


56 


Four of the patients received just at the close of the anesthesia 
two pints each of 5 per cent, glucose solution per rectiun. These 
cases showed quite as marked a reduction of tlie carbonate content 
of the plasma as did comparable cases not receiving the glucose. 

The cause of acidosis is different in different conditions. In 
diabetes it is due largeli'^ to tlie presence in the blood of the ketone 
acids. In nephritis and severe diarrhea it is probably, according 
to Howland and jMarriott,'^ due to an impaired capacity on the 


>0 Recoivcd glucose per rectum at close of anesthesia. 

** Acidosis Occurring with Diarrhea, Am, Jour, Dis. of Child., lOlC, xi, SOP, 
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part of the kidneys to excrete phosphoric acid. For other types 
the cause of the acidosis is not biomi. That the clinical sjonptoma- 
tology varies somewhat with the type and cause of the acidosis 
is apparently true. Whether the treatment of acidosis, per se, 
apart from its cause will be of importance remains to be determined. 
Henderson has inged that in any conditions associated with reduc- 
tion in the buffer value of the blood, sodium bicarbonate be given 
by mouth to the point of renderuig the m-ine less acid, but not 
distinctly alkaline. Using this simple criterion one may endeavor 
to replenish the supply of buffer substances in the blood and yet 
avoid overtaxing the system with excessive alkali. In this connec- 
tion attention may be called to the suggestion of Magnus-Levyi^ 
that m giving sodium carbonate solutions intravenously for the 
treatment of severe acidosis the injection of a highlj'^ alkaline solu- 
tion may well be a severe insult to the sj^stem. Pie suggested that 
a safer plan is to pass CO 2 gas tlu-ough the sterile sodium carbonate 
solution, to Avhich a drop of phenolphthalein has been added, until 
the solution is colorless, when it becomes more closely analogous 
to the normal sodium carbonate-carbon dioxid buffer of the blood 
— ^the reaction of which is nearly neutral — the substance which 
one is aiming by such injections to replace. 

Conclusions. 1. In the new methods for studying acidosis 
directly from the blood we have a means of investigation that 
constitutes a distinct advance upon our previous methods. 

2. As criteria of the supplj’’ of ‘'buffer substance” in the blood 
the carbon dioxid capacity of the plasma (Van Slyke, Stillman, 
and Cullen method) the hydrogen ion concentration of the serum 
(Levy, Rovmtree, and Marriott method) and the alveolar air 
(Plesch-Higgins method) give results that are in general parallel. 
The first of these is the most sensitive of the three and gives much 
more satisfactory duplicates than does the alveolar air determina- 
tion. It affords a simple and quick method of determining the 
presence and degree of acidosis. 

3. In using the method for the CO 2 capacity of the plasma, and 
presumably in any method intended to measure directly or indi- 
rectly the alkalinity of the plasma, the CO 2 concentration of the 
whole blood must be kept unchanged or brought to a standard 
tension while centrifugmg and separating the plasma from the 
cells. 

4. Asphyxia or any condition of high CO 2 tension in the blood 
in vivo raises the CO 2 capacity of the plasma if the latter is separated 
by the paraffin oil method, and may interfere with the recognition 
of a slight acidosis. This may be overcome by saturatmg the 
whole blood at a standai’d COo tension before centrifugmg and 
maintaining this tension until the plasma is pipetted .off. 

Ueber subkutane infusionen von Mononatriumkarbonat, Tliorap. Monatsch., 
1913, xxvii, 838. 

VOI,. 153, NO. 1. — JANUARY, 1917. 


4 
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5. By the Van Slyke method the normal CO 2 capacity of the 
plasma reduced to 0° 760 mm. pressure and correcting for vapor 
tension appears to be about sixty-five to eighty volumes per cent. 
This is slightly reduced in arteriosclerotic conditions and moderately 
to markedly reduced in diabetes and nephritis, especially in the 
advanced stage. 

6. After ether anesthesia there is a depression of the CO 2 capacity 
of the plasma of from tvo to twenty volumes per cent. This 
depression is proportional to the duration of the anesthesia. The 
lowest figure observed was 47. This reduction is present and prob- 
ablj'^ maximal at the close of the anesthesia, and apparently remains 
little altered for at least five hours. A single injection of two pints 
of a 5 per cent, glucose solution per rectum at the close of the anes- 
thesia does not lessen the reduction in the CO 2 capacity during the 
next five hours. 


V 

THE TOXEMIAS OF PREGNANCY. 


By J. R. Losee, M.D., 

AKI> 

Donald D. Van Slyke, Ph.D., 

TORK. 

(From the Lj'ing-in Hospital and the Hospital of the Rockefeller Institute for Medical 

Research, New York.) 

Although no general agreement has been reached concerning 
the nature of the substances causing the toxemias of pregnancy, 
two explanations have claimed special consideration. Ewing and 
Wolf,^ noting the anatomical changes of the liver in eclampsia, the 
facts that leucine and tjTOsine had been reported in eclamptic 
urines, and that they themselves found often a decrease in urea and 
an increase in the “undetermined nitrogen” fraction of the urine, 
suggested that the amino-acids were incompletely catabolized in 
the degenerated liver, and were the cause of both the toxemia and 
the abnormal nitrogen distribution. Later Murlin and Bailey,^ 
also working in the Cornell laboratory, attacked the same problem 
with the aid of Soerensen’s formol titration method, which is specific 
for amines and amino-acids. They decided that not only the amino- 
acid fraction, but also the other nitrogen fractions of the mine are 
likely to be within the limits of normal variation botli before and 
imm ediately after the convulsions of eclampsia, and that conse- 
quently the nitrogen distribution in the mine offers no reliable 

• Am. Jour. Obst., 1905, Iv, 2S9. 

= Jour. Am. Med. Assn., 1912, Ux, 1522. 
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means for either diagnosing the preeclamptic state or indicating 
the nature of the toxin. 

Tlie other explanation is that abnormal acids in the blood are 
responsible for the toxemia. It is known that even in normal preg- 
nancy a slight degree of acidosis is indicated by the carbon dioxide 
content of the alveolar air,^ and it was not illogical to suggest that 
an intensification of the acidosis might be a factor in the cause of 
eclampsia. Zweifeh not only designated acidosis as the cause of 
eclampsia, but identified the specific acid as sarcolactic. This he 
found to be three times as concentrated in blood from the umbili- 
cal cord as in the venous blood of the mother, and he interpreted 
the results as proof that the mother is intoxicated by lactic acid 
formed in the fetus. Hasselbalch and Gammeltoft® found also that in 
two out of four cases of eclampsia examined by them the “regulated” 
hydrogen ion concentration of the blood was abnormally high, the 
values for pH at normal CO 2 tension being 7.17 and 7.22 instead 
of the normal 7.45. 

It seemed to the VTiters desirable to test the acidosis hypothesis 
quantitatively on a number of cases in order to ascertain whether 
a degree of acidosis unusual for pregnancy regularly accompanies 
eclampsia, and whether the intensity of the acidosis is sufiicient 
to account for the symptoms and ultimate coma noted. It seemed 
also not without interest to test with the gasometric method the 
proportion of amino-acid nitrogen in the urine in eclampsia, since 
the results of previous investigations on amino-acids in the urines 
of pregnancy, which have been performed with the help of the formol 
titration method, have not been entirely in agreement. While 
Hasselbalch and Gammeltoft found the proportion of amino-acid 
nitrogen normal (2 to 3 per cent, of the total nitrogen) in normal 
pregnancy, Falk and Hesky, with the same method, report results 
running chiefly between 3 and 7 per cent., 73 per cent, of the cases 
showing figures above the ordinary limits observed in non-pregnant 
women. Falk and Hesky also noted in pregnaney a similar increase 
in peptide nitrogen, which varied from 2 to 7 per cent., non-pregnant 
women showing figures of from 1 to 2 per cent. Murlin and Bailey 
did not determine the peptide nitrogen, but found in their three 
cases of normal pregnancy amino-acid nitrogen figures of 3.3, 5.1, 
and 4.3 per cent, of the total nitrogen, figures which, like those of 
Falk and Hesky, are somewhat above the normal. 

-We have determined in the urine the “total amino-acid nitrogen,”® 
which includes the nitrogen of the free amino-acids and also that 
of the amino-acids conjugated in such forms as peptides and hip- 
puric acid. In normal individuals this nitrogen runs from 1.5 to 


2 Hasselbalch, K. A., and Gammeltoft, S. A., Biochem. Ztschr., 1915, Ixviii, 207. 

■* Munchen. med. Wchnschr., 1906, liii, 297. ^ Loc. cit. 

® Levene, P. A., and Van Slyke, D. D., Jour. Biol. Chem., 1912, xii, 310; 1913, xvi, 
125. 
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3.5 per cent, of tlie total nitrogen. Consequently the excretion of 
any considerable amount of amino-acids either free or conjugated 
would cause a marked rise in this figure. We have also determined 
the proportion of the total nitrogen in the form of urea, ammonia, 
and albumin. 

As a further index of the amino-acid metabolism we have deter- 
mined in a number of cases the amino-acid nitrogen of the blood’ 
since the blood can be expected, even before the urine, to show 
evidence of failure of the organism to metabolize amino-acids 
with normal e^RciencJ^ The total non-protein nitrogen and urea 
nitrogen were also determined in most of the blood analyses. 

As a measure of acidosis we have determined the volume per- 
centage of carbon dioxide bound in the form of bicarbonate by the 
blood plasma.® Since all the reserve alkali of the blood, i. e., the 
alkali in excess of that combined with acids other than carbonic, 
takes the form of bicarbonate, this figure indicates the alkaline 
reserve of the blood plasma, and in fact of the bod 5 ’^ as a whole. 

IMethods. Urea was determined in both blood and urine by 
Marshall’s m-ease method in the form developed by Van Slyke and 
Cullen.® 

Amino-acid nitrogen of the blood was determined after precipita- 
tion of the proteins by alcohol, as described by Van Slyke and 
Meyer.’® The micro-amino apparatus was used, so that the deter- 
minations could be done on an amount of filtrate corresponding 
to 2 c.c. of blood. As shown by Greenwald” the proteins precipi- 
tated by alcohol adsorb a portion of the amino-acid nitrogen, but 
the proportion is so constant that for comparative purposes the 
method is accurate. 

Total non-protein nitrogen of the blood was determined by Folin 
micro-Kjeldahb® determination on an aliquot portion of the alcoholic 
filtrate from the blood proteins. 

Carbon dioxide capacity of the plasma was determined by Van 
Slyke’s metliod.’® 

The albumin of the urine was determined by a modification of 
Welker’s method” as follows: Twenty-five c.c. of urine were acidi- 
fied with acetic acid and heated to coagulate the albumin. The 
volmne of the solution was then brought to 50 c.c. by the addition 
of an aluminum hydroxide suspension, prepared as described by 
Welker for adsorption of proteins, and containing 0.5 per cent, of 
AI2O3. The mixture was shaken and filtered through a folded filter. 
The nitrogen content was determined by Kjeldahl on 4 c.c. of the 

’ Van Slyke, D. D., and Meyer, G. M., .To\ir. Biol. Chem., 1912, xii, 399. 

s Van Slyke, D. D., Proc. Soc. Exper. Biol, and Jlcd., April 21, 1915. 

s Jour. Biol. Chom., 1914, xix, 211. Loc- dt. 

“ Jour. Biol. Chem., 1915, xxi, 61. 

'= Jour. Biol. Chem., 1913, xi, 529. . " Eoc- 

“Tracy, G., and Welker, W. H., Jour. Biol. Chem., 1915, xxii, 5o. 
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filtrate and on 2 c.c. of the untreated urine. The difference indi; 
Gated the albumin nitrogen. 

The use of the aluminiun hydroxide alone, without previous 
coagulation of the mass of the albumin, proved insufficient to remove 
all the albumin from some of the urines in which it was especially 
abundant. 

The ioial amino-acid nitrogen of the urine was determined on 25 
c.c. of the albumin-free filtrate bj'' the gasometric method previously 
described, the urea being destroyed and conjugated amino-acids 
set free by heating with dilute sulphuric acid in an autoclave. 

The ammonia was determined by Folin's aeration method, 5 c.c. 
of saturated potassium carbonate solution being added to 5 c.c. of 
urine, and the ammonia aerated into 0.02 N hydrochloric acid. 

Discussion of Results. Acidosis. Examination of between 
20 and 30 normal plasmas by Van Slyke, Stillman, and Cullen,^® 
and of 30 by Gettler and Baker*® have shown that 100 c.c. of average 
normal plasma binds 65 c.c. of CO 2 , no normal plasma showing a 
figure below 55 and very few above 75, the great majority lying 
in the range 60 to 70. Our 14 cases of normal pregnancy all showed 
figures below the average normal of 65, and 10 of them were observed 
on at least one day to show figures below the minimum normal 
of 55. Consequently we can agree with the conclusion reached as 
the result of theh alveolar carbon dioxide determinations by Hassel- 
balch and Gammeltoft,*^ that a slight aeidosis is usually present in 
even normal pregnancy. 

Our cases of toxemia of both the eclamptic and vomiting type 
show little difference from normal pregnancy in their alkaline 
reserve. The same subnormal carbon dioxide is seen, but in no 
case does it approach so low a value as 30 c.c. of CO 2 per 100 c.c. 
of plasma, which experience with the acidoses of diabetes and 
nephritis indicates must be fallen below, before any but exceptional 
cases show serious distress from acidosis ■per se. 

The blood from the umbilical cord showed a bicarbonate content 
in only one case significantly different from that of the mother’s 
blood. The results give no support to the presumption that the 
fetus elaborates amounts of acid sufficient to cause acidosis in the 
mother. 

It is noteworthy that although the cases of pernicious vomiting 
show strikingly high ammonia figures, the plasma bicarbonate 
indicates no greater degree of acidosis than may be observed in 
non-toxic pregnancy. A. W. Sellards*® mentions similarly a -case 
of toxemia of pregnancy in which 40 per cent, of the urinary nitrogen 
was ammonia, but in which other evidence excluded acidosis. 

15 Loc. cit. 

1® Jour. Biol. Chem., 1916, xxv, 211. 

11 Loc. cit. 

1 ® Johns Hopkins Hosp. Bull., 1914, xxv, 147. 
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Amino-acids, In only 3 of the 23 cases of toxemia in which 
amino nitrogen of the urine was determined was the figure above 
the 3.6 per cent., the maximum noted in a previous series of normal 
inen. In the 3 cases where a higher figure was observed the amino 
nitrogen exceeded the usual limit by a margin smaller that the maxi- 


TABIE I.— PLASMA BICARBONATE AND NITROGEN DISTRIBUTION OF 
URINE IN NORMAL PREGNANCY. ‘ 


History. 

Total 

N. 

g. per 
100 c.c. 1 

Urine. 

C.c. of CO 2 
bound by 100 
c.c. of plasma. 

Para, months 
pregnant, etc. 

per cent, of total N. as: 

Albu- 

min. 

Urea. 

Ammo- 

nia. 

Total 

amino- 

acids. 

Undeter-| 

mined. 

jMother’s 
blood. ; 

Infantas 

blood. 

Full term 

i.ies 


75.8 

5.8 





Full term 

1.014 


83.8 

5.8 

3,7 

6.7 

60 


2 days p. p. 

0.782 


83.2 

4.4 

2.G 

9.8 

54 


Full term 

0.596 

, . 

69.2 

7.0 

5.4 

18.4 

51 


1 day 0 . 0 . 

0.963 


75.8 

6.7 

3.7 

13.8 

01 


Full term: 

1 






53 

51 

2d blood: 2 days p. p. 







54 


FulUerm; 

1 . . 


1 . . 




51 

50 

2d blood: 3 days p. p. 







62 


Full term; 



. 




49 

52 

2d blood : 3 days p. p. 







58 


Full term; 







SO 

53 

2d blood: 3 days p. p. 





1 


63 



TABLE II.— NITROGEN DISTRIBUTION OF BLOOD AND URINE IN 

ECLAMPSIA. 


History, 

Non-protein N. of 



Urine. 





blood. 


















1 ^Ig. per 100 c.c. 

Total 


Per cent, of total N. as: 

Para, months pregnant, 




N. j 









S. per! 
100 1 
c.c. 






blood-pressure, etc. 

Total. 

Urea. 


Albu- 

min. 

Urea. 

Am- 

monia. 

Total 

amino 

acids. 

Unde- 

ter- 

mined. 

P. V, 8 mos., 230 b. p.j accouch- 

46 

21 



4.7 

54.3 

10.2 

2.5 

25.7 

ment force; died, typical liver 
lesions 


1 

II 







P. I, S mos., 248 b. p,; no con- 

36 

j 



6.2 

G4.4 

8.1 

2.7 

17.6 

vulsions nor coma; mild tJTpe ! 
P. IV. 9 mos., 19G b. p.; semi-' 

31 

10 

7.9 

0,784 

20.9 

46.1 

3.1 

3.2 

26.7 

comatose 7 days; died 5 days ! 

P- P- . 1 

P. I, 9 mos., 140 b. p.; semi-i 

26 

15 i 

4.0 

0.610 

10.1 

! 

5G.2 

3.2 

2.5 

28.0 

comatose ! 


1 

1 





2.0 

11.5 

P. I, 8 mos., 170 b. p.; marked 
edema ' 

P. I, 7 mos., 170 b. p.; edema 1 

28 



0.374 

17.9 

62.0 

6.6 

25 



1.195 

4.1 

66.2 

10.1 

2.3 

17.3 

P. I, 9 mos., 180 b. p.; no con- 

28 

. , 


0.633 

16.3 

51.2 

10.2 

3.1 

19.2 

•vnllsions 

P. I, 8 mos., 150 b. p.; died in 

43 

26 


1.SS7 

1.1 

74.0 

S.fc 

2.0 

17.3 

coma, 6 da 5 *s p. p.; first urine 
and blood 4 days p. p. ; second 




2.275 

7.7 

72.0 

: 4.6 

1.5 

14.2 

5 days p. p, 

P. 1, 9 mos., 125 b. p. ; moderate 

41 

25 

5.5 

O.6S0 

9.7 

53.0 

12.0 

4.7 

20.6 

edema; coma; first specimen 
day of delivers’; second one 

41 

26 

4.3 

0.795 

i 

1.9 

1 

1 

74.5 

7.4 

i!.t> 

12.7 

daj* p. p. 

P. I, 8 mos., 1G5 b. p.; edema; 

32 

11 

5.0 

0.3S3 

24.3 

49.3 

6.0 

2.5 

17.9 

general condition fair 



i 






















LOSEE, YAN SLYKE: THE TOXEMIAS OF PKEGNANCY 99 

mum observed either by K. W. Wilson^® or ourselves in normal 
pregnancy. The results confirm those obtained by Murlin and 
Baily with the formol method. 

Not a single one of the 10 eclamptic women whose blood was 
examined for amino nitrogen showed a figure outside the range 


TABLE III.— PLASMA BICARBONATE AND NITROGEN DISTRIBUTION OF 

URINE IN ECLAMPSIA. 


History. 




Urine. 



C.c. of COj 
bound by 100 
c.c. of plasma. 

Para, months pregnant, 
b. p., etc. 

Total 

N. 

g. per 

Per cent, of total N. as: 

100 c.c. 

Albu- 

min. 

Urea. 

Am- 1 
monia. 

Total 

amino- 

acids. 

Unde- 

ter- 

mined. 

Mother’s 

blood. 

Infant’s 

blood. 

P. I, 9 mos., 168 b. p.; convul- 
sions 

0.554 

1 

15.3 

67.3 

8.1 

•• 


62 


P. I, 9 mos., ISO b. p.; blood and 
urine 48 hours p. p.; coma 

1.595 

• • 



2.0 


54 


P. II, 24 hrs. p. p., 170 b. p.; eight 
convulsions; p. p. eclampsia 

0.700 

1.6 

08.5 

8.9 

2.6 

18.4 

47 


P. Ill, 10 hrs. p. p.; 170 b. p.; 
p. p. eclampsia 

0.530 

29.2 

•• 

7.9 

1.0 


46 


P. I, S mos., ISO b. p.; somicoma- 
tose: commlsions; blood 14 hrs. 
p. p.; urine 30 hrs. p. p. 

P. Ill, 7 mos., 220 b. p.; convul- 
sions and edema 

1.090 

3.2 

05.7 i 

7.4 

2.5 

21.2 

45 


1.025 

54.7 

27.2 

8.3 

4.1 

5.7 

45 


P. VI, 9 mos., 100 b. p.; convul- 
sions; blood and urine 2 days 

0.449 

+ 

75.9 

4.5 

2.2 

17.4 

58 


P* P' 

P. I, S mos.; convulsions; coma 

0.039 

Trace 

03.3 

11.3 

* 4.6 

20.8 

43 

47 

P. Ill, 5 days p. p., 108 b. p.; p. p. 
eclampsia and convulsions 

0.074 

25.5 

53.1 

2.0 

2.9 

10.5 

51 


P. I, 9 mos., 210 b. p.; no convul- 
sions; first specimen one day 
, before delivery; second labor 
day 

P. I, 5 mos., 190 b. p.; preeclamp- 
tic 

0.215 

+ 

50.8 

0.0 



47 

41 

32 

•• 

•• 

•• 


•• 

•• 

54 

47 

P. , 9 mos., 150 b. p.; semi- 

comatose; convulsions 


' • 

• ' 




45 

P. I, no convulsions; edema 


. . 

. , 




47 

45 

P. I, 8 mos., 150 b. p.; coma 


• ♦ 

• ♦ 



! 

44 



TABLE IV.— PLASMA BICARBONATE AND NITROGEN DISTRIBUTION OF 
URINE IN PERNICIOUS VOMITING. 


History. 



Urine. 



C.c. of CO 2 
bound by 100 
c.c. of plasma. 

Para, months pregnant, 
b. p., etc. 

Total 


Per cent, of total N, as: 


g. per 
100 c.c. 

Albu- 

min. 

Urea. 

Ammo- 

nia. 

Total 

amino- 

acids. 


Mother’s blood. 

P. I, 3_ mos., 140 b. p.; 
vomiting two weeks; 
much emaciated 

0.782 

1.5 

54.8 

24.9 

2.4 

10.4 

02 

P. II, 3 mos.; vomiting one 
week 

1.020 


40.3 

31.2 

2.3 


3 months 

O.G02 

, , 

55.4 

27.4 

2.3 

14.9 

52 

months 

3 months 

1.645 

1.791 


67.4 

04.1 

17.5 

10.9 

2.2 

12.9 

P. II, 2i mos.; vomiting 
four weeks; condition bad 

0.928 

Trace 

51.1 

29.0 

2.9 

17.0 

41 


i'* Johns Hopkins Hosp. Bulk, 1910, xxvii, 121. 
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4 to 8 mg. per 100 c.c. noted by Ellis, Cullen and Van Slyke^® in a 
series of normal men. In brief, neither blood nor mine of eclamptic 
women shows, as a rule, an amino-acid content above normal limits. 

Inspection of the other nitrogen figures of the urine shows that 
the urea in eclampsia is usually below the average normal, often 
strikingly so, even if calculated on the basis of total nitrogen 
of the urine minus the albumin nitrogen. The only eclamptic 
urines which showed more than 70 per cent, of mea nitrogen were 
those obtained one or more days postpartum. The ammonia was 
often higher than the average in normal individuals, but the abnor- 
mality is less striking than that of the urea. The ammonia and urea 
ratios are suggestive of those which Nencki and Pavlov=i obtained 
from dogs from which the livers had been removed. 

All the cases of pernicious vomiting showed strikingly high ammonia 
percentages. It appears quite possible that this fact may be due, 
as pointed out by Underhill and Rand,^- merely to fasting, and that 
Williams’^ separation of pernicious vomiting cases into those of 
toxic and nervous origin, according as the urinary ammonia is high 
or loAV, is not justified. Regardless of its etiological significance, 
however, the frequency of the appearance of high ammonia in per- 
nicious vomiting (none of our 6 cases showed less than 16.9 per 
cent.) must be admitted to give to the ammonia ratio an undoubted 
' diagnostic value. 

The above findings concerning the ammonia and urea ratios in 
eclampsia and pernicious vomiting confirm the results of Ewing 
and Wolf.^^ 

In our 5 cases of non-toxic pregnancy the nitrogen ratios were 
normal. 

Conclusions. — ^The toxemias of pregnancy can be attributed 
neither to failure in diaminization of the amino-acids, nor to the 
moderate degree of acidosis observed. The nature of the toxin or 
toxins therefore remains unlmown. 

The nature of the functional disturbances which cause the 
abnormal nitrogen metabolism observed also still awaits a satis- 
factorily conclusive explanation. Nevertheless the constancy of 
the low urea ratios in the urine in eclampsia, and of high ammonia 
in pernicious vomiting, lends decided support to the opinion of 
Ewing and Wolf, that the nitrogen distribution of the urine, con- 
sidered “ in connection with all the data in the case,” should assist 
in diagnosing the toxemias of pregnanfcy, and in differentiating 
them from conditions such as nephritis and transitory gastric 
disorders. 


’0 Jour. Am. Med. Assn., 1915, Ixiv, 12G. 

Arcli. f. exper. Path. u. Pbarmakol., 1S97, x.xxrai, 215. 
” Arch. Int. Med., 1910, v. Cl. 

Johns Hopkins Hosp. Bull., 1900, x\Ti, 71. 

5‘Loc. cit. 
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A NEW METHOD FOR DETERMINING THE INTRAGASTRIC 

TEMPERATURE IN MAN, WITH SOME OBSERVATIONS 
ON ITS VARIATIONS AFTER INGESTION OF HOT 
AND COLD LIQUIDS AND DURING DIGESTION. 

By Alfred Stengel, M.D., 

AND 

Arthur H. Hopkins, M.D., 

PHILADEr-PniA. 

In the Fall of 1914 our attention was attracted to an instrument 
used by Dr. E. F. Phillips, of the Department of Agriculture, who 
at the time was investigating the temperature of bee-hives in the 
Zoological Department of the University. This instrument seemed 
to be especially adaptable to the study of the temperature of internal 
organs, and consequently we applied it during the next few months 
to the study of intragastric temperature. 

The objects of the experiments we have undertaken were to 
determine the temperature in the stomach of man during the process 
of digestion; to test the effects of hot' and cold meals; and by 
comparing the temperature in different parts of the stomach after 
successive introductions of food and water of varying temperature, 
to test the correctness of certain views based upon animal experi- 
ments regarding the segregation of the stomach contents when 
separate meals have been taken. In the course of our studies 
certain other facts came out which may have practical importance. 

Previous investigators who have undertaken studies of intra- 
gastric temperature seem to have been interested mainly in deter- 
mining the effect of external applications of heat or cold upon 
the temperature inside the stomach. Various instruments were 
employed in these investigations, but most of them were quite crude 
and did not permit of the determination of rapid changes in the 
temperature. 

D’Hercourt, Chelmonski, Binz, Esmarch, and Schlikoff utilized 
the mercury thermometer in various forms. ■ 

Ewald, the pioneer investigator of stomach temperature, taking 
advantage of the peculiar ability of a sword swallower, introduced 
into his stomach a hollow metal tube, through which was inserted 
a long mercury thermometer, the readings being taken from the 
protruding end of the instrument. Next he used the Weiderman 
compass, consisting of a galvanometer and needle, the thermo- 
element being introduced through a stomach tube. A later and more 
accurate instrument, that used by Eichler and Schemel, was a 
resistance thermometer.ratfd^^^i§4e'lin^,apparatus consisting of a 
Deprez d’ArsonvaM^^-ii^^^^m A^^j^:spool and steel magnet. 
Here also the was iutrogg^dv, tlunugh a stomach 

tube. 




Photographs ilUistrating the authors,’ instrument used in estimating intragastrio 
temperature; A, Einhorn duodenal tube containing the thermocouple; B, mirror 
galvanometer; C, piotentiomctcr. 
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Tile disadvantages of the earlier methods are manifest. The 
observations were often interrupted and transient; retching and 
vomiting were frequently provoked by the large size of the instru- 
ment introduced, and there was no arrangement by which a meal 
could be taken with the instrument in position. Thus the satis- 
factory observation of temperature before, during, and after the 
introduction of food, could not be made. 

The apparatus employed in our studies consists of a thermo- 
couple of copper and constantin wires, one pair of ends being placed 
in a thermos bottle at 0° C. and the other pair being soldered 
together and run through an Einhorn duodenal tube, at the end of 
which they were made secure by soldering within the small per- 
forated metal bulb. The thermocouple was then joined to a mirror 
galvanometer and a potentiometer, the readings being taken in 
microvolts. This instrument was so calibrated that 40 microvolts 
corresponded to 1° C., ivith slight variations at the ends of the 
scale. Readings could thus be taken within C. 

The small caliber of the tubing and of the bulb, which is scarcely 
larger than a 5-grain capsule, facilitated the ready introduction of 
the bulb into the stomach and eliminated the tendency to retching 
and vomiting. The fact that full meals could be taken alongside 
the tube and that the fluoroscope could be used in locating the 
position of the metal bulb, thus enabling one to observe variations 
in temperature between pyloric and fundic areas, are sufficient 
indications of the advantages of this method. 

Comparison of Temperature at the Fundus and Pylorus 
AFTER Ingestion of Cold Liquid. The bulb was first inserted into 
the fundus and then into the pylorus of the normal empty stomach 
and the constant temperature of these regions determined. Next, the 
bulb being placed in the fundus, the patient was given 120 c.c. of ice 
water and the temperature recorded; then more of the tube was 
swallowed, permitting the bulb to work over to the pyloric region, 
in which portion readings were again taken. Every few minutes, by 
withdrawing or advancing the bulb, readings were taken at these 
two areas. The fluoroscope was used in locating the position of the 
bulb. A short series of practically normal cases revealed the facts 
shown in the accompanying table: 


Showing CoMPAnisoN of Temperathke in the Fondus and the Pyloric 
Portion of the Stomach after Ingestion of Cold Liquid. 


Case. 

Temperature before water 
taken. 

Fundus. Pylorus. 

Ice-water. 

Drop in temperature. 
Fundus. Pylorus, 

Time to 
return to 
normal. 

1. 

38.0° C. 

38.0° C. 

120 C.C. 

14.2° C. 

8.9° C. 

20 

2. 

37.9° C. 

37.9° C. 

120 c.c. 

6.4° C. 

5.1° C. 

19 

3. 

37.9° C. . 

37.0° C. 

120 C.C. 

' 8.1° C. 

1.2° C. 

30 

4. 

36.9° C. 

36.9° C, 

120 c.c. 

5.2° C, 

1.0° C. 

31 

5. 

36,9° C 

36.9° C. 

120 c.c. 

12.8° C. 

8.7° C. 

24 
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1. The prolonged time required for the return to normal tempera- 
turcj considering the small amount of liquid taken. 

2. The marked drop in temperature at the fundus. 

3. The striking difference in fundic and pyloric regions. The 
great difference in temperature of fundus and pylorus after the 
introduction of cold drinks or ice-cream, as well as the length of 
time required for the stomach to resume normal temperature, are of 
special interest in that they confirm, from a different stand-point, 
the comparatively recent researches of Griitzner, Cannon and others. 

Physiologists of today consider the fundus a reservoir for retaining 
the bulk of the food, the more muscular pyloric region being the 
active motor area. They believe that the ihaterial may remain in 
the fundic region undisturbed for a long time and thus escape mixtme 
with the acid gastric juice, so far, at least, as the interior of the mass 
is concerned. Griitzner after feeding rats differently colored foods 
and then making sections of the stomachs found that successive 
portions were airanged in definite strata. Pood first taken laj'’ 
against the walls, while succeeding portions w^ere arranged regularly 
in the interior in concentric fashion. 

Our observations tend to confirm these ^^ews, and at least disprove 
conclusively the old conception that the contents of the stomach are 
kept in a constant general rotary movement. 

Tests Shortng the Influence of Hot and Cold Foods upon 
THE Intragastric TEMPERATURE. The instrument being in place, 
a meal consisting of 360 c.c. of ice water with two slices of bread 
was given to a normal case. At intervals tluroughout the observa- 
tion the position of the bulb was alternated between the fundus and 
pylorus. The greatest drop, i. e., 8.5° C., occurred in the fundic 
portion, and no less than forty minutes were required for the return 
to normal temperature at that area. At the pyloric area there was 
a fall of d.!® C., wdiich returned to normal somewhat more promptty. 
Cold milk instead of cold water produced approximately the same 
results. 

Large meals m"th hot and moderately cold foods mixed showed 
slight transient fluctuations with the bulb alternating between 
fundus and pylorus; but when at the end of the meal ice-cream 
was taken there was a drop of 7.9° C. at the fundus and 3.3° C. at 
the pylorus, and forty-five minutes were required for the resumption 
of normal temperature, whicli occurred at both areas at nearly the 
same time. ^Mien hot coffee was taken after the ice-cream an 
immediate return to normal temperature was observed. 

The accompanying chart illustrates the fluctuations occurring in 
one instance after the ingestion, in turn, of hot coffee, a full meal, 
and then after an interval of twenty minutes a glass of ice water. 
After the water, frequent readings were taken over a period of forty 
minutes until both fundic and pyloric temperatures had returned to 
normal. Then after a further period of twenty minutes a moderate 
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amount of ice-cream was taken, with a resulting pronounced and 
prolonged fall in the fundic region accompanied by a less marked 
and shorter drop in the pyloric area. 



Chart illustrating the effects of food of varying temperature upon the fundus and 

pyloric portion of the stomach. 

Pyloric Temperature. In observations on the pyloric temperature 
alone the bulb was introduced into that region and left undisturbed. 
The bulb v^as located by the lluoroscope and was found well within 
the pyloric part of the stomach. An ordinary meal was then given 
and no change of temperature noted. The taking of ice water just 
after the meal caused a drop of but 1.2° C. at the pylorus in the 
course of the next thirty-five minutes. 

Observations during Digestion after Elimination of Food 
Temperature Variations. Next a series of cases was studied with 
the idea of observing slight changes during digestion, eliminating 
fiuetuations due to the temperature of the test-meal. The bulb 
ha\dng been introduced into the fundus, the patient was given 
360 c.c. of milk and two slices of bread heated to body temperature. 
Oral and rectal controls were taken at frequent intervals. No 
changes were demonstrable in the intragastric temperature during a 
period of over one hour in any of the cases observed. 

Tests in Abnormal Stomachs. In a few cases of hyper- 
acidity and hypermotility, readings of the temperature were made 
before and during the gastric digestion to determine if any variations 
occurred, but the results were negative. One case of this tjqie in 
which a neurotic element was very marked, and in which there 
was a great increase in motility, showed no difference in temperature 
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einhorn; bougie foe esophagus and stomach 


of fundus from that of pylorus when ice water was taken on an 
empty stomach. 

There was a drop of 5° C. at both areas; the return to normal 
required twenty-six minutes. Belching and retching continued 
irregularly throughout the observation, and doubtless aided in the 
premature mixing of the gastric contents. 

Effects of Local Applications. Ice-bags applied over the 
gastric area produced an average drop of 0.9° to 1° C. in the course 
of forty-five minutes, while the effects of hot-water bottles applied 
in the same position were very slight — in fact, almost negligible 
during three-quarters of an hour. 

As has been said, the effects of local applications of heat and cold 
were the special subject of investigation by former experimenters 
in this field, and for that reason but few tests were made by us. 
Our findings confirm those of Chehnonski, Wendrimer and Schutze, 
Eichler and Schemed and others, who conclude that cold applica- 
tions to the body surface cause a lowering in temperature of the 
underlying organs and warm applications affect temperature to a 
less degree. 

We detail only the results of om* observations without making 
any practical deductions at this time. It is obvious that hot and 
cold foods taken alternately may influence the functions of diges- 
tion favorably or otherwise. Extended observation with the aid of 
the method here used seems to us highly desirable. 


AN ASPIRATING BOUGIE FOR THE ESOPHAGUS AND 
STOMACH.1 

By hlAX Einhorn, M.D., 

rnoFEsson of medicine at the new tork postgraduate medical school, 

NEW YORK. 

In examining patients with digestive disturbances we are occa- 
sionally uncertain as to the choice of instrument for tlie first exami- 
nation. Generally the stomach tube is used, excepting when we 
suspect an obstruction along the esophagus. In the latter instance 
a bougie with an olive-shaped end is employed. Should we find 
tliat there is no stenosis, then a second examination with the stomach 
tube becomes necessarjL Even in encountering a resistance vdth 
the bougie, it is often desirable to ascertain whether there is fluid 
or mucus or decomposed tissue in the vicinity of the affected area. 
To decide this another examination with the stomach tube must be 


* Dcutsch. rood. Wchnschr., 1911, No. 51. 

‘ Demonstrated at the New York .-Vcadeiny of Medicine (Section on Medicine), 
March 21. 1910. 
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undertaken. The class of cases under consideration are often in 
a weakened condition, and any instrumental manipulation on them, 
even if done with the greatest of care, causes some discomfort. 

It appeared to me, therefore, of advantage to construct an instru- 
ment which could be used for both pm-poses at the same time, 
namely, for the detection of strictures and also for obtaining fluids. 
The following is a description of the bougie: 

The aspirating bougie resembles the usual whale-bone bougie, 
with the difference that the whale-bone is replaced by a canal- 
bearing catheter (size 14 F. twenty-four inches long), and that the 
olives are hollow and perforated in such a manner that fluids can 
easily be aspirated by a syringe. Different sized olives can be 
screwed on. The stem is divisible and screwed together in order 
to be easily handled. A wire stylet or mandrin serves to give the 
stem the requisite stiffness. A plug is fastened on the distal end. 
Before withdrawing the instrument the plug is inserted into the 
distal opening in order to retain any material within the olive for 
inspection and examination. The drawing illustrates the different 
parts of the instrument. . 



p 


The aspirating bougie for esophagus and stomach. 0, perforated olives of various 
sizes; C, catheter, 14 mm. in circumference and 60 cm. long; D, distal end; P, plug, 
attached by thread; S, wire stylet. 

The same instrument can also be used for obtaining gastric 
contents in patients who cannot swallow the usual stomach tube, 
as it can be easily introduced without much assistance on the part 
of the patient. It can also be employed for fractional tests if desired. 

I have used the aspirating bougie, made for me by Messrs. 
Tiemann & Co., with great satisfaction, and I herewith recommend 
it to the profession. 


THE TEEATMENT OF CIRCULATORY FAILURE IN ACUTE 

INFECTIONS.^ 

By Malcolm Goodridge, M.D., 

ASSISTANT PnOFESSOK OF THERAPEUTICS, CORNELL UNIVERSITY aiEDICAL COLLEGE, 

NEW YORK CITY. 

Before we can intelligently combat the symptoms which arise 
in the course of acute infectious diseases connoting failure of the 

1 Read before the Hospital Graduates’ Club, December 23, 1915. 
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circulation, it is obvious that we should have some understanding 
of the factors involved in such failure, and if a careful examination 
of the evidence derived from the experunental laboratory and 
froni the bedside of our patients does not permit us to draw definite 
conclusions as to what portion of the circulatory mechanism is at 
fault when such symptoms present themselves, we should at least 
be prepared to apply our therapeutic efforts in such emergencies 
with rational empiricism. 

In 1899 Romberg and Passler,- in a series of experiments on 
animals, apparently demonstrated that the collapse observed in 
various acute infectious diseases was due to paralysis of the vaso- 
motor center in the medulla. They based their belief on their 
failure to obtain any rise in blood-pressiue in asphyxia occurring 
in pneumonia, diphtheria, septicemia, and other infections after 
stimulation of the nasal mucous membranes or on stimulation of the 
central end of the sciatic nerve. 

So generally was this work of Romberg and his associates 
accepted and applied to the human subject suffering from an 
apparently similar condition, that one will find in nearly all modern 
theses on the treatment of circulatory failure in acute infections the 
sta,tement that treatment should be aimed at the vasomotor centers 
rather than at the heart. 

The impulse which served to start the pendulum on its swing 
away from Romberg’s teaching was initiated by Porter® and Ins 
assistants. They injected animals with a lethal dose of diphtheria 
toxin, and then, several hours before death would probably have 
taken place, determined, by the average time of death in control 
animals, the state of the vasomotor center was tested by measuring 
the reflex change in blood-pressure obtained by stimulating the 
depressor and sciatic nerves. Stimulation of the central end of the 
depressor nerve caused a fall ih blood-pressure averaging 36 per 
cent, of the blood-pressure before sudb. stimulation, while the 
average rise in blood-pressure obtained after sciatic stimulation 
was 33 per cent., and they concluded that “the experimental 
evidence proves that the vasomotor center is not impaired in fatal 
diphtheria intoxication.” 

Porter and Newburglfi in a series of experiments on animals 
undertaken to ascertain the state of the vasomotor apparatus in 
pneumonia, demonstrated “a normal vasomotor reflex with almost 
wholly consolidated lungs in animals about to die,” and they con- 
cluded that “experimental evidence proves that the vasomotor 
center is not impaired in fatal pneumonia.” 

Romberg and Passler in their experiments on animals produced 
fatal pneumonia and diphtheria, and when the animal was near 
death they massaged the abdomen and caused by this procedure a 
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moderate rise in blood-pressm-e, and they argued that if the heart 
muscle was exhausted it would yield to this increase in load and no 
rise in blood-pressure would follow. That such a conclusion was 
not justified Avas shown later by several observers, who proved 
that massage of the splanchnic area would cause a rise in arterial 
pressure even in dead animals. 

MacCallum® injected dogs with diphtheria toxin and found that 
''though the hearts from poisoned animals are rather Aveak and apt 
to be irregular, it is elear that they continue to beat for several 
hours after they have shoAAm every sign of failure in the body of the 
dying animal if only the pressure of nutritive fluid be maintained 
in the coronarj^ arteries ... all of this seems to shoAV fairly 
AA'ell that the death AA'hich occurs in the height of an attack of 
diphtheria is not exclusively the result of direct injury to the heart, 
although that may play some part in the process.” 

Porter and NeAA^burg® demonstrated that the heart muscle of a 
dog AA'hich has died of pneumonia contraets as well as the heart 
muscle from a normal dog, provided the A'essel to this muscle is fed 
AA'ith normal blood. They observed that pneumonia blood suddenly 
fed to a normal heart muscle loAvers its efficiency, but that heart 
muscle gradually exposed to the poison adjusts itself to its poisoned 
food, and as a result of their experiments they conclude that the 
heart muscle is not functionally impaired in pneumonia. Clinical 
obserA'ation on the blood-pressure in pneumonia rather supports 
the experimental evidence produced by Porter that failure of the 
vasomotor center is at least not always the cause of death in cases 
AA'hich terminate fatally Avith symptoms of circulatory collapse. 

Gibson formulated a rule based upon the pulse-rate and blood- 
pressure readings in pneumonia which he considered of important 
prognostic significance in this disease. The rule is that "when the 
blood-pressure expressed in millimeters of mercury falls below the 
pulse rate per minute expressed in figures the prognosis is unfavor- 
able.” 

Newburgh and Minot,^ hoAvever, have demonstrated the fact 
that the systolic pressure readings in some fatal cases of pneumonia 
tend to be higher than in those which recover, and in applying 
Gibson’s rule, found that the rule obtained in but 43 per cent, of 
the cases observed, and they concluded that: 

1. The blood-pressure curve does not suggest failure of the 
A'asomotor center in pneumonia. 

2. Low systolic pressures are not invariably of evil omen. 

3. Blood-pressure measurements cannot be used as a basis for 
treatment. 

There is nothing to justify the assumption that the heart is 
entirely at fault in the presence of symptoms of circulatory failure 
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occurring in the course of acute infections, nor, on the other hand, 
is there sufficient clinical or positive experimental evidence to permit 
one to exclude the heart as a factor at least in such failure. 

The sjnnptoms which we have been in the habit of ascribing to 
failure of some portion of the circulatory mechanism in human 
beings suffering from acute infectious diseases are, briefly: cyanosis; 
dyspnea; a rapid pulse, rapid out of proportion to the height of the 
fever; or a pulse-rate which is increasing while the temperature is 
falling; a sudden fall in blood-pressure; increase in the area of 
cardiac dullness, especially to the right; a failing first sound at the 
apex or a diminution in the intensity of the second sound over the 
pulmonary area; cardiac irregularities; and piflmonary edema. 

It has been generally believed that the circulation in the body is 
maintained chiefly by two factors; the force of the heart as a 
pump and the peripheral resistance in the vessels maintained by the 
contraction of the small arteries, which in turn are in a measure 
controlled by an active vasomotor center in the mednlla; bnt in the 
light of our present knowledge concerning the integrity of the vaso- 
motor centers in acute infections and in the absence of positive 
proof that the myocardial efficiency is impaired in such conditions, 
it seems possible at least that there is a terthm quid, a third some- 
thing, operating outside the heart and vasomotor centers, though 
more or less intimately associated mth them, which controls the 
flow of blood. 

The balance between the circulation and respiration is main- 
tained by conditions existing in the blood. The action of the blood 
on the respiratory mechanism is not due to CO2 alone, but also to 
the presence in the blood of non-volatile acids; and it does not 
seem probable that one part of the respiratory mechanism, the 
ventilation of the lungs, is delicately balanced, while the other 
mechanism, the circulation of the blood, is not so balanced; and 
Boothby suggests that the factor which regulates respiration and 
governs the ventilation of the lungs also governs the circulation 
of the blood.® Porter has recently questioned the generally accepted 
theory that both the vasomotor reflexes and the arterial tonns are 
controlled by the same center, the vasomotor center, and suggests 
the possibility of the existence of a vasotonic and vasoreflex center 
related but separable.® Boothby’s work suggests the possibility of 
a combination of a subordinate circulatory center and a ventilation 
center. 

In the rational treatment of a pathological process we must 
recognize not only the necessity for intelligent management of 
complications which may arise in the course of such a process, but 
we must also have a keen appreciation of those procedures which 
may be instituted in order that such complications may be antici- 


* Jour. Am. Med. Assn., Ixv, 939. 


> Ibid,, Ixiv, 1059. 



goodridge: circulatory failure in acute infections 111 

pated and possibly prevented. So in a discussion of the treatment 
of circulatory failure it is necessary to emphasize those factors 
vhich are unfavorable to the maintenance of good circulation. 

The importance of rest to the patient is perfectly obvious. In 
the management of any diseased condition, modern therapeutic 
eft’ort seeks to spare bodily function, and rest in acute infeetions 
means circulatory prophylaxis in its very broadest sense. So we 
select for our patient a comfortable bed that he may obtain the 
greatest degree of muscular relaxation. We endeavor to relieve 
his cyanosis, dy.spnea, and nervous manifestations by giving him 
fresh, circulating, and, if possible, cold air. We seek to relieve, 
by appropriate measures, excessive or unproductive cough, to 
combat tympanites when it occurs, to relieve excessive pain, and to 
promote quiet and restful sleep by every means possible. Careful 
attention to such details constitutes a very important part of the 
eft’ort we should make to conserve the efficiency of the entire 
circulatory mechanism. 

Tradition must pla}^ no part in dictating to our therapeutic 
judgment in the selection of various drugs by means of which we 
endeavor to combat the symptoms of circulatory failure when they 
have occurred, and I say this with a very full appreciation of the 
necessity for empiricism even in present-day treatment. The 
drugs which I have chosen to discuss are: alcohol, strychnin, 
camphor, epinephrin, pituitary extract, the nitrites, and digitalis. 

Alcohol. Delafield in his lectures on pneumonia and diphtheria 
says: “The heart failure is of the same character that we get in any 
of the severe infectious diseases.” . . . “It requires the 
ordinary management with alcohol and cardiac stimulants.” 

Janeway^® says: “Least of all of the so-called stimulants does 
alcohol deserve the name. It is without influence on blood-pressure 
or the force of the heart in animals, normal men or diseased 
conditions.” 

And these two statements admirably represent the difference, 
as far as this drug is concerned, between the therapy of twenty 
years ago and the present-day therapy. 

I am loath to discard any of the teachings of that master mind 
in medicine, Dr. Delafield, for he was a keen observer, and most 
of the statements made by him years ago hold good for today; 
but alcohol today is not considered to stimulate any portion of the 
cardiovascular system — indeed, there is much evidence that it 
does just the contrary. I am speaking of alcohol now purely from 
the stand-point of its effect on the circulation. It may do good 
in relieving active delirium; in fact, I believe that it does; but it is 
of value here because of its depressant effect on the higher centers 
already overstimulated by the toxemia of the disease and not 
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because it stimulates the circulation. Alcohol causes dilatation 
of the skin vessels after moderate doses. Large doses cause a fall 
in blood-pressure; the heart-rate is not changed by therapeutic 
doses. 

Lieb'^ in an effort to determine the reflex effects of alcohol on the 
circulation found that moderately strong alcohol taken by the 
mouth produces local irritation of the gastric mucous membrane. 
Such irrifation produces a rise in blood-pressure and an aecelerated 
heart; but if alcohol is given veil diluted by the mouth it causes no 
local irritation, and there is, in consequence, no rise in blood- 
pressure. Lieb gave cats doses of alcohol varying from 0.5 c.c. to 
5 C.C., and in no case was there any change in heart-rate or blood- 
pressure within half an hour of its administration. He made 
forty-three observations on twenty-one different patients suffering 
from various acute infections, t3q)hoid, pneumonia, rheumatism, 
malaria, etc. 

In one patient alcohol was given at a time when circulatorj' 
stimulation was called for, yet alcohol not only did not produce 
any improvement, but, on the contrarj'^, it actuallj’^ decreased the 
efffcienc.v of the circulation. 

Lieb believes that in the presence of severe toxemia, alcohol 
loses its power to raise blood-pressure even reflexly. He saj’^s: 
“Advocates of the use of alcohol maj’' claim that alcohol improves 
the circulation in some fashion other than raising blood-pressure or 
increasing the heart-rate.” It maj'’ increase the velocity of the flow 
or it may improve the efficienc.v of the heart as a pump; but in 
apphdng Tigerstedt’s formual i / ~ Lieb showed that the 
changes induced bj"^ alcohol in these factors was very slight; in 
fact, the efficiencj' of the heart as a pump was decreased. 

His conclusions with his experiments as a basis were that “Even 
though alcohol may raise for a few moments the systolic blood- 
pressure, and thus act as an apparent circulatorj"- stimulant, it 
cannot be regarded as a true circulatory stimulant, inasmuch as it 
decreases cardiac efhciencj^ raises disproportionatelj'' the diastolic- 
pressure, and lowers pulse-pressure.” And in my opinion this 
statement just about represents the A^alue of alcohol as a cardio- 
vascular stimulant. 

Strychnin is another drug which enjoj^s a considerable reputation 
as a circulatorj' stimulant. Tradition and tradition alone is respon- 
sible for its use as such. Vague expressions as to its clinical value, 
estimated by the feel of the pulse, the subjective improvement of 
the patient, are frequent in mediral literature in this countrj”^ and 
to some degree in England. Little is seen in the German -and 
French literature of its use for this purpose. It has never been 
shown that styvchnin does or can relieve cardiac failure. As keen 
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an observer as j\Iackenzie says of it: ‘‘I have carefully sought for 
its special effect on the heart and found none.” 

Newburgh'- in his experiments on patients with this drug shows 
that “none of the patients were benefited by strychnin; compensa- 
tion was not improved in the slightest/’ and he concludes that 
“neither pharmacological nor clinical evidence justifies the use of 
strychnin in the treatment of acute or chronic heart failure.” 

Pilcher and Sollmann'® show that therapeutic doses of stryehnin 
ha^'e no direct effect on the heart. There is no action on the blood- 
vessels direetly. It produces no marked or constant effect on 
blood-pressure, and they conclude that doses of strychnin large 
enough to be dangerous (0.05 mg. per kilo) are “usually without 
action on the vasomotor center, but may stimulate the center 
moderately.” 

Parkinson and Rowlands,'^ in England, found no evidence that 
strychnin used subcutaneouslj'’ in full doses in cases of cardiac 
failure produced any change in blood, the blood-pressure, rate of 
pulse, rate of respiration, or general symptoms within an hour after 
administration, and concluded that strychnin has no effect which 
justifies its employment as a cardiac stimulant. 

Newburgh'® showed that strychnin sulphate in medicinal dosage 
does not increase the output of the heart 

It is, of course, true that the empiric use of drugs is occasionally 
beneficial; but here is a drug which has been praised as a cardiac 
stimulant by some observers that fails absolutely to produce results 
in cardiac failure, and in cases too that responded, after its use, 
immediately to digitalis in the ordinary manner. 

With such weight of evidence against its value, surely we must 
admit that it is at least a very slender reed to tie to in case of such 
dire need as often presents itself in the circulatory failure of such 
diseases as we are discussing. 

CajUPHOR has more to recommend it in the circulatory failure 
of the acute infectious diseases than either alcohol or strychnin, 
but since I have said that these two drugs are absolutely valueless, 
I fear that my statement with reference to camphor condemns 
it with faint praise. Edsall and Means'® in a series of experiments 
carried out in human beings to determine the effect of various drugs 
on the respiration and respiratory metabolism, coneluded that 
“the results obtained with camphor show no constant effect. In 
one experiment there was a slight fall in CO 2 tension, suggesting 
that there may have been some stimulation of the center, but in 
the other experiments there was none. Cireulation rate and respi- 
ration rate are essentially unaltered.” 
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Heard and Brooks^’' in clinical experiments with camphor injected 
subcutaneously in oil in doses up to 50 grains failed to produce any 
definite effect. 

Plant'® in his experiments with the effects of camphor on the 
normal isolated dogs’ heart muscle failed to produce any distinct and 
constant stimulation. 

Pilcher and Sollmann'® in their experimental work with the 
effects of drugs on the vasomotor center concluded as to camphor 
that in therapeutic doses it is probably without action on this center. 

I am perfectly ivilling to admit that the centers may be more 
easily influenced when depressed by disease than when in the 
noi-mal state. 

I have used camphor as a stimulant in acute fevers with sjTnptoms 
of circulatory failure, and I have thought that it did good, but 
there are other drugs of much more certain practical and theoretical 
value. 

Epinephrin is fleeting in its action, and in consequence should 
not be prescribed when sustained effect on the circulatory mechan- 
ism is desired. Epinephrin when injected intravenously or inter- 
muscularly causes a prompt rise in blood-pressure, due to the direct' 
action of the drug on the muscles of the vessel wall or on the termi- 
nations of the nerves in them. 

The heart is at first accelerated and then slowed, the acceleration 
being due to stimulation of the accelerator fibers in the heart 
muscle, and the heart, in consequence, contracts more strongly 
and more completely. 

The slo’ndng of the heart is a vagal effect, not direct, but incidental 
and subsequent to heightened blood-pressure. It has no direct 
effect on the vasomotor apparatus, but frequently there may be 
slight stimulation of this center, secondary to the rise in blood- 
pressure. 

Experimental evidence produced by Barbour and Prince®® shows 
that epinephrin has the same effect on the coronary vessels of the 
heart in man as the members of the digitalis group, excepting 
digitonin — that is, it causes constriction of these vessels. 

Epinephrin is, therefore, indicated when there is evidence of 
acute circulatory collapse with falling blood-pressure and rapid 
pulse. Janeway,®' in an article on “The Comparative Value of 
Cardiac Remedies,” says: “I have seen the most amazing restora- 
tion from apparent imminent death follow the intravenous injection 
of epinephrin in large doses; in one case over 4 c.c. of 1 to 1000 
solution in a little more than one hour. This was in a ease of pneu- 
monia with extreme cyanosis. Life was prolonged for three days.” 

There is every evidence, experimental and clinical, to warrant 
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the use of epineplirin in acute circulatory collapse occurring during 
the course of such an acute infection as pneumonia. Indeed, in 
spite of its fleeting action, one may tide his patient over a circulatory 
crisis and actually save life by its use. 

A word of caution is necessary concerning the age of the prepara- 
tion of epineplu’in to b,e used. Apparently a produet which has been 
exposed for some time loses its constrictor effect, but not its dilator, 
and a fall in pressure instead of a rise may take place after the 
intramuscular or intravenous use of such a preparation.^^ 

Pituitary Extract of the infundibular portion of the pituitary 
gland has an action very similar to that of epinephrin, the difference 
between the two being rather a matter of intensity than of kind. 
Blood-pressure is raised, but not so rapidly nor so high as after 
adrenalin; but the effect lasts for a much longer time. The blood- 
pressure is raised by direct action on the bloodvessels. Pilcher and 
SollmaniP^ demonstrated that in animals it had no effect on the 
vasomotor centers. 

The indications for its use are the same as those enumerated 
under adrenalin, with the addition possibly of its value in the treat- 
ment of tjmipanites when by stimulating the paretic intestinal 
muscles it often relieves distention, and in consequence the heart is 
relieved of an important mechanical element favoring failure of the 
circulation. 

The Nitrites, i. e., nitroglycerin, amyl nitrite, and sodium 
nitrite, have a distinct place in the therapeutic armamentarium of 
the physician called upon to treat one type at least of cardiovascular 
failure occasionally seen in acute infections, more often perhaps in 
lobar pneumonia than in other infections, namely, pulmonary 
edema. 

The nitrites cause direct peripheral depression of the arterioles, 
with a consequent fall in pressure. The vasomotor center is never 
depressed in animals by the use of the nitrites. In fact, Pilcher and 
Sollmann^^ proved that stimulation was the rule. Such stimulation 
probably is due to the anemia of the centers caused by the dilatation 
of the peripheral vessels. 

Another important observation made by Macht^® is the effect 
of the members of this group on excised strips of medium-sized 
pulmonary arteries. The nitrites caused constriction of the pul- 
monary strip. This action of the nitrites is corroborated by other 
experimental data, and the explanation of such action is that the 
pulmonary artery is richly supplied for the most part with vaso- 
constrictor nerve terminals. It is this selective action of the nitrite 
group of drugs which makes them valuable in the treatment of some 
cases of pulmonary edema. 
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Caffein. The effects of caffein on the circulation have been 
studied both pharmacologically and clinically by several workers 
during the past two years. Pilcher and Sollmann-® found in experi- 
ments conducted upon animals that caffein caused vasodilatation 
with sufficient cardiac stimulation to maintain or even somewhat 
increase blood-pressure. 

These actions favor flow, and I shall refer presentlj’- to work done 
by Means and Newburgh to show that it does increase the flow of 
blood in hiunan beings. This is certainly a highly desirable effect 
in circulatory disturbance. 

Pilcher and Sollmann conclude, as a result of their experiments 
on animals, that caffein causes: (1) cardiac stimulation; (2) 
increase in heart rate which is not due to vagus depression; (3) 
vasodilatation tlu-ough peripheral depression of the vasoconstrictor 
mechanism; (4) central vasoconstrictor stimulation is generally 
ineffectual. 

The acceleration in the heart-rate is probably due to direct 
action of the drug oh the heart muscle. 

While Edsall and Means,-^ Lucas,-® and later Newburgh®® noted 
little or no effect on blood-pressure, or on the rate or character of 
tlie pulse, from caffein administered in therapeutic doses to patients 
suffering from acute infectious diseases with or without low blood- 
pressure, Means®® and Newburgh report an extremely interesting 
and important series of experiments conducted on human beings in 
order to determine the effects of caffein on the blood-flow in normal 
human beings. Their metliod consisted in determining the rate of 
absorption of nitrous oxide gas in the lungs. Nitrous oxide gas 
forms no chemical combination with hemoglobin, but goes into 
phj’sical solution in blood plasma, so according to a definite co- 
efficient it was possible to calculate how much blood must have 
passed through the lungs in order to absorb a measured amount of 
nitrous oxide, gas from an original mixture of known concentration. 

The blood-flow as determined by this method is, of course, that 
flowing through the lungs or from right to left heart. There is a 
marked variation in blood-flow during rest, and this is due to the 
fact that during rest the supply of blood is “inadequate” to fill the 
ventricles to their utmost capacity during each diastole; under 
such circumstances the output of the heart is dependent upon the 
supply of venous blood and is not directly related to the functional 
capacity of tlie heart. During work the flow of blood shows less 
variation; in other words, “during work the supply of blood to the 
heart becomes adequate.” The^’’ showed that during rest or when 


-* Jour. Pharin. and Exp. Tlicr., iii, S9. 

Arch. Int. Med., xiv, S97. 

5* Am. Jour. Dis. Child., xni, 20S. 
Arch. Int. Med., xv. 45S. 

Jour. PRirm. and Exp. Tlier., vii, 449. 



goodridge: circulatory failure in acute infections 117 

tile supply of venous blood is “inadequate/’ caffein frequently 
causes a rise in total blood-dow, and often this increase occurs 
ivithout corresponding rise in pulse-rate. During work no action 
was obtained from caffein other than an increase in pulse-rate^, and 
consequently there was a slight diminution in systolic output. 
They suggest in conclusion that during rest or when the flow of 
blood to the right heart is “inadequate,” caffein increases the flow 
by increasing the venous supply through action on some mechanism 
outside the heart, when the supply becomes “adequate” or 
approaches adequacy no such actioh is obtained. 

Digitalis and the other members of this group of drugs is, 
according to some observers, of little value in the treatment of 
circulatory failure occurring in the course of acute infectious 
diseases. 

Mackenzie says that “I have never seen much good follow the 
administration of digitalis in acute febrile conditions;” and again, 
“Digitalis will be found to be of little value when the heart is 
already in the grip of some poison, whether it be the specific organism 
of such diseases as rheumatism, pneumonia, etc., or the toxins of 
such diseases or such poisons as alcohol.” 

Gibson says that “In the worst cases of pneumococcal poisoning 
the heart refuses to respond to digitalis.” 

Janeway believes that “Digitalis given by the mouth in these 
cases is worthless.” Krehl, on the other hand, believes it to be 
beneficial. 

Just what is meant by the failure of digitalis to act in the presence 
of fever is not altogether clear. If a reduction in rate is the action 
expected in this type of case, one can understand why it is said to 
be of no value. The most decided effects on rate after digitalis 
administration are noted either in those cases in which the normal 
pacemaker is eliminated, as in cases of auricular fibrillation, or in 
those cases with a normally functioning sinoauricular node in the 
presence of edema. 

In view of the work of Cohn^* in an electrocardiographic study on 
the action of digitalis it seems probable that slowing the rate of 
the heart is not at least a “primary function of digitalis.” He 
showed in individuals with a regular rate that digitalis caused a 
definite lengthening of the conduction time between auricle and 
ventricle, and also that it produced a distinct “alteration in the 
size, shape, and direction of the T-wave in the electrocardiogram. 
These effects were produced in persons with pei'fectly normal 
hearts, and even in the absence of any effect on rate. Precisely 
the same effects were noted in febrile cases, thus proving that 
whatever its nature the “same sort of support can be given the 
heart by digitalis during fever as in its absence.” 
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In febrile cases slio-n-ing abnormal rlij’tbm, such as fibrillation 
and fiutter, precisely the same effects on rate were noted after the 
administration of strophanthin intramuscularly or digitalis by the 
moutli as obtain in similar conditions occurring in non-febrile 
states. 

Jamieson®" as a result of his experiments on animals undertaken 
dor the purpose of ascertaining whether the action of a digitalis 
body when administered to animals suffering from pneumonia 
differed in its action when no infection or fever was present, con- 
cluded; 

1. When a like amount of strophanthin is injected intravenously, 
the mortality is the same in both normal cats and in cats suffering 
from induced pneumonia. 

2. The presence of an acute infection in these animals does not 
interfere vith the action of strophanthin on the heart. 

3. The identity of strophanthin action in infected and normal 
animals renders it probable that a like similarity may be anticipated 
in man under normal conditions and in pneumonia. 

Gunn®® in his experimental work conducted in animals to demon- 
strate the influence of temperatme on the action of strophanthin 
on the mammalian heart, showed at least Ifigh fever is not the 
cause qf failure of action of digitalis, and that if the heart does not 
respond to digitalis bodies, it is probable that the heart is in a 
refractory state from the presence of toxins. 

Sollmann, Mendenhall and StingeW agree in the main with Gunn, 
for they proved that in animals at least ouabain or crystalline 
strophanthin acts more quicldy on the isolated rabbit’s heart as 
the temperature of the animals is raised. 

Conclusions. 1. There is neither clinical nor experimental 
evidence to support the belief that failure of the vasomotor center 
is the cause of the sjTnptoms of circulatory failure which occur in 
acute infectious disease. 

2. While it has been shown experimentally that the heart is not 
exhausted in animals dying of acute infectious diseases, there is no 
positive proof that the myocardium is wholly efficient in its eft'ect 
to maintain the circulation in the body of the living animal under 
such circumstances. 

3. The hj'pothesis which suggests the existence of a third center 
controlling the flow of blood is important even though it is not yet 
proved. 

4. Mcohol and strychnin are absolutely worthless drugs in the 
treatment of circulatory failure. 

5. Epinepluin and pituitary extract are useful in the treatment of 
sudden circulatory collapse, but their action is not a sustained one. 
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6. The nitrites are valuable additions to our therapeutic arma- 
mentarium in the treatment of pulmonary edema under certain 
circumstances, because of their selective action in constricting the 
pulmonary arteries. 

7. Cafl'ein increases the flow of blood when the supply to the heart 
is “inadequate,” probably by an action on some mechanism outside 
of the heart. 

8. One of the most important contributions of recent times on 
the action of digitalis is the proof electrocardiographically that it 
exerts precisely the same effect on the heart in febrile conditions 
that it exercises in non-febrile states, and whether the rhythm 
is initiated in the normal pacemaker or not. 
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A brief chapter on vital statistics emphasizes the ridiculous 
incongruity of our system, due to the lack of uniformity in our 
several States. 

The reviev'er suggests bad politics as a possible etiological factor 
in both of the last mentioned abuses. A. G. 


The Clinics of John B. Murphy, M.D. Volume V, Nos. 3 and 

4. Philadelphia and London: W. B. Saunders Company, 1916. 

The June number of the Clinics opens with a short talk by Dr. 
Coffey, in which he advocates the two-stage operation in certain 
lesions of tlie gastro-intestinal tract. A large proportion of the 
volume is devoted to the surgery of the alimentary system, and 
contains an unusual amount of information in addition to the opera- 
tive procedme employed in a group of well-selected cases. There 
is also a group of gynecological cases presented with critical analyses 
of the history and sjmaptomalology. The editor supplements the 
text in several instances by statistical reports from Deaver’s clinic. 

The August number contains more than thirty cases, embracing 
a great variety of lesions. It is probable that the editor’s care to 
avoid excessive repetition is responsible for recording some of the 
rarer cases. The reader will be impressed with the remarkable 
versatility of a surgeon whose work includes such variety. It is 
worthy of note that there are many appropriate references to the 
current literature in the recent numbers, as well as frequent refer- 
ences to similar previously published cases which enhance the value 
of the volume to one who is particularly interested in Murphy’s 
teaching on certain subjects, as for example, ankylosis of the tem- 
poromandibular joint which is a feature of this number. 

G. M. L. 


The Physiological and Pathological Chemistry of Metab- 
. OLiSM. By Dr. Otto von Furth, Professor Extraordinary of 
Applied Chemistry in the University of Vienna; authorized 
translation by Allen J. Smith, Professor of Pathology and Com- 
parative Pathology in the University of Pennsylvania. Pp. 
635. Philadelphia and London: J. B. Lippincott Company, 
1916. 

The book, containing twenty-five chapters,, is based upon a 
series of as many lectures given to students of biochemistry. Natu- 
rally, therefore, it has the advantage of appealing to the larger 
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' number rather than to the more or less limited class of technicians. 
Its value is perhaps best set fortli in the beautifully chosen words 
of the translator : “ The book has for its purpose the presentation of 
the subject of normal and pathological metabolic chemistry as a 
broad and connected whole. As a well-prepared and enthusiastic 
guide, thoroughly com’-ersant with the topography, history, popular 
activities, spirit, and ambitions of the land through which he is 
conducting a group of thoughtful travelers, seeks to point out the 
salient features of the landscape and tlie accomplishments of the 
people, their success and their needs, and thus in the end leaves in 
the minds of the group before him a well-balanced idea of the region, 
so our author seeks to guide his readers tlirough the living body, 
following the ingestion of great tj’pes of food, their digestion and 
absorption, pointing out here and there in the unknomi field of 
intermediary metabolism the little which has become knovm, indi- 
cating their resultants, marking the points of departure of disease, 
presenting tlie big facts which we know in connection with the meta- 
bolic affections, and at all times suggesting the possibilities of further 
investigation and of orienting om- thoughts into conformity witli 
the general plan of nature’s chemical performances. The book is 
thus rather a guide to thought than to the technicalities of tlie 
laboratory, and in this appeals alike to students, chemists, biologists, 
and physicians.” There are many page references for those who 
desire more detailed information upon the subject at hand. Each 
chapter is divided into subheads, an arrangement which, at the same 
time, serves to emphasize the importance of the various parts which 
go to make up the whole and helps the reader to a better under- 
standing of the subject. The book is justly commended as an 
“ orderly and masterful delineation of the important features in the 
plan of chemical function in tlie animal economy.” 

Furtlier than this little more need be said. Credit is due the 
translator for presenting the subject-matter in so lucid a manner, 
without attempting to adhere literally to the original text. The 
German work is widely knonm and appreciated, so that the present 
translation should meet with the approval it well merits. 

H. D. 


A Text-book of Pathology. By W. G. jMacCalluai, Professor 
of Patliology in tlie College of Physicians and Surgeons, Columbia 
University, New York City. Pp. 1084; 575 illustrations. Phila- 
delphia and London: W. B. Saunders Company, 1916. 

Dr. jMacCalltixi has offered in this book his course of lectures 
at the College of Physicians and Surgeons, presenting tlie subject 
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in a philosophical treatise on general pathology from the stand- 
point of etiology. The various ehanges in the body are assumed to 
be due to some form of insult resulting in injuries expressed in 
various ways, the sequence of events being different in the various 
organs according to their physical and physiological character. 
The early part of the book is devoted to alterations in the physical 
and chemical characters of body fluids and the normal and patho- 
logical chemistry of cells and tissues. This is followed by several 
chapters on tissue reactions to insult and the basis of immunity. 
Nearly one hundred and fifty pages are then devoted to inflamma- 
tion and repair. Having established the primary changes of dis- 
eased tissues the author then proceeds to detail the effeet of various 
“types of injury” as he denominates them. Great emphasis is 
laid upon obstruction as a cause of later ehanges in the organs 
exposed, as for example the chain of events following strieture of 
the urethra and lithiasis or the various compensations neeessary 
after failure of the heart in myoearditis or valvulitis. 

To bacterial diseases and their effeets two hundred pages are 
devoted, but little attention is given to the biology of bacteria and 
the properties by which microorganisms become pathogenic. The 
effects of animal parasites are briefly diseussed. 

The blood-making organs and the blood are next presented being 
classified and explained according to the author’s classifieation. 
These chapters are followed by others on the glands of internal 
secretions whieh are presented rather from the standpoint of clinic- 
ally observed results of hypo- or hyperactivity than from the patho- 
logical changes. In the succeeding chapters on the bones great 
attention is given to clinical changes and chemical alterations are 
emphasized. Tumors are presented under the old elassification of 
tissue types and the book closes with a general discussion of tumors 
and what we know about their character viewed as aberrant tissue 
growths. 

As a philosophical presentation of the reactions of body tissue to 
injury and the basic principles of tissue change the subject is well 
treated. The clinical side is emphasized. Dr. MacCallum is aware, 
but he maintains that pathology and clinical medicine are the same 
thing viewed from different angles. The book seems best suited 
to teachers in preparing their material, but it is to be feared that 
undergraduates will be confused by the grouping of numerous 
examples of tissue change under one heading and will surely miss 
the systematic grouping of organic changes under organs or systems. 

At the end of each chapter several references are given that the 
reader may find other more elaborate, trustworthy articles. 

The illustrations are almost without exception splendid, being 
well arranged and illustrative of their point. The book is well 
printed and free from typographical errors. H. F. 
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Diagnosis and Teeataient of Suegical Diseases of the Spinal 

Coed and its Meaibeanes. By Chaeles A. Elsbeeg, M.D. 

Pp. 321; 15S illustrations. Philadelphia and London: W. B. 

Saunders Company, 1916. 

This is a splendid exposition of the diagnosis of surgical diseases 
of the spinal cord and its membranes. To begin A\dth the book is 
very well gotten up on excellent paper and in readable print. 
Secondly, tlie reviewer knows of no work which is so freely and so 
well illustrated as tliis. Altogetlier in a book of 321 pages there 
are 158 illustrations, 3 of them being in colors. Most of the illus- 
trations are from drawings made by that excellent artist Josef 
Lenhard, and are either of specimens or of active stages of operations. 
Besides there are a number of studies of patients and roentgen- 
ray photographs. The illustrations illustrate what the author is 
talking about and one can readily follow tlie different stages of a 
surgical operation with the greatest clearness. One cannot give 
too much praise to the excellence of this part of the work. 

Dr. Elsberg has divided his subject matter in a logical and read- 
able manner. His first division consists in the anatomy and physi- 
ology of tlie spinal cord and a sj'mptomatologj’- of surgical spinal 
diseases. The second division discusses the operations upon the 
spinal cord and spinal roots and in the last part there is a discussion 
of the surgical diseases of the spinal cord and membranes and tlieir 
treatment. Nothing but praise can be given for the second and 
third divisions of tliis book. Dr. Elsberg’s skill in spinal surgical 
operations is so well known that there is hardly any necessity of dis- 
cussing the good work that has been presented in his book. One 
might differ with him as to tlie advisability of operating upon 
hematomyelia and syringomyelia or in his views regarding the 
operability of crush injuries of the spinal cord, but no one can find 
fault witli his technic. Perhaps tliere is so much excellence it is 
out of place to criticize some phases of this work, yet the reidewer 
cannot altogether agree with tlie author in his metliod of examina- 
tion of cases, which is hardly, complete enough at least from the 
neurological standpoint, nor with his symptomatologj' of spinal 
cord diseases. When one considers, however, tliat tliis book is 
written primarily for tlie surgeon who is to operate on neurological 
cases tlie text is quite sufficient. 

There has been a tendencj’’ among some surgeons who specialize 
in nervous work to emphasize tlie importance of haAfing with their 
surgical knoivledge a certain amount of neurological training suffi- 
cient to give tliem a working knowledge of the usual nervous dis- 
eases with whicli tliey come in contact. There is no doubt that a 
surgeon can do much better work when he knows a certain amount 
of neurology, but the difficulty is tliat some of tliese gentlemen are 
perhaps reaching too far in this direction. It would be not at all 
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inadvisable to have every neurological surgical case studied by a 
competent neurologist, for no surgeon if he has any work at all, 
has the time to give to the neurological side of medicine as much 
time as the latter deserves. Perhaps if this were done there would 
be better work and fewer operations. T. H. W. 


Obstetrics, Normal and Operative. By George Peaslee 

Shears, B.S., M.D., Professor of Obstetrics and Attending 

Obstetrician at the New York Polyclinic Medical School and 

Hospital; Attending Obstetrician at the New York City Hospital. 

Pp. 734; 419 illustrations- Philadelphia and London; J. B. 

Lippincott Company, 1916. 

The author has set before us in a pleasing manner the essentials 
of obstetric theory and practice which he considers will be of most 
value to student and practitioner. Stripped of all irrelevant matter 
the text is shorter than in the usual volume on obstetrics, and hence 
a m'ore easily handled book is obtained. The customary section on 
embryology has been omitted, as has also that traditional chapter 
on the development of fetal monstrosities, although sufficient 
description of these conditions is included in the section on compli- 
cated labor to enable the physician to recognize and correctly 
handle them. 

The subject matter is fully abreast of the most recent advances 
in obstetrics, and while a certain amount of compilation has been 
necessary, a personal opinion of a moderately conservative nature 
adds interest to the volume. 

The book is divided into four parts: The first part is devoted 
to normal pregnancy, labor, and the puerperium. The second part 
takes up the pathology of pregnancy and labor. The third part 
deals with obstetric surgery, and the fourth and concluding section 
considers the pathology of the puerperium. 

The opening chapters describing the physiology of pregnancy 
clearly portray the profound changes of the maternal organism. 
The author lays due stress upon the diagnosis and clinical phenomena 
of pregnancy, commenting at length upon the scant attention paid 
to this most important phase of obstetrics, not only in the early 
stages when the diagnosis of pregnancy must be established, but 
in the later months when the position of the fetus and its relation 
to the maternal parts should be determined. The reviewer cannot 
agree with the statement that the serum diagnosis of pregnancy 
has a positive value. The rule for the management of pregnancy, 
labor and the puerperium are excellent. Not a little space is devoted 
to the subject of anesthesia in labor. In view of the danger to the 
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child from the morphin-scopolamin method, the author uses an 
initial dose of the two drugs, followed by a second dose of scopo- 
lamin. This he has found to produce a sufficient degree of analgesia 
in most cases. Should further anesthesia be required, ether is the 
agent of choice. 

The author’s views on the etiology of eclampsia are interesting. 
Nitrogen studies of the blood and excretions have sho'ivn a condi- 
tion of suboxidation to exist in eclampsia. This he believes to be 
the basis for the sjanptomatolog}’' and pathology; on the strength 
of his views he has added inhalations of pme oxygen to the treat- 
ment of toxemias of pregnancy, not only as a curative but also as 
a prophylactic. The author believes in the immediate emptying 
of the uterus for antepartum and intrapartmn convulsions. 

The pathology of labor is fully considered. There are good 
chapters on pelvimetry, the diagnosis of fetal positions, and the use 
of the forceps. The subject of fetal mortality is discussed in some 
detail. Conservatism is the kejmote of the chapter on the treat- 
ment of puerperal infection. Hemorrhagic conditions are taken 
up in an able manner from every standpoint. 

The book is full of practical points in obstetrics, the illustrations, 
many from photographs, are well chosen, and the recapitulation 
of the more important directions at the end of many chapters is 
a valuable addition. 

The volume which has been published posthumously will be a 
lasting memorial to the scholarship and high obstetric ideals of its 
lamented author. P. F. W. 


The Pr.\ctitioner’s Encyclopedia of Medic.al Treatjient. 
Edited by W. Langdon Brown, jM.D., F.R.C.P., Assistant 
Physician to St. Bartholomew’s Hospital, and J. Keogh hlimrin', 
M.C., F.R.C.S., Surgeon to tlie Miller General Hospital for South- 
east London. Pp. 874. London: O.xford University Press, 1915. 

Ninety-six names are included in the list of contributors to this 
encyclopedia of medical treatment. These VTiters are Englislunen 
of varied repute, and of course the book for this reason has a very 
decided British atmosphere. 

The work is divided into two parts: Part I includes methods of 
treatment, while Part II is devoted to agents in treatment. In the 
first part certain general forms of treatment are dealt with, and then 
the treatment for various disorders is arranged in a systematic way. 
In the second part are found the classified details concerning the 
action and use of dift'erent drugs. 

In their preface the editors state that "despite the many excellent 
works on treatment that have already appeared, there is still need for 
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a Practitioner’s Encyclopedia of Medical Treatment on the lines 
adopted by tlie contributors in this work.” 

The book is too large for easy reference and practical hard use. 
The binding is weak and the paper is rather coarse. Cheap pro- 
duction has no doubt been the aim of the publishers. A book of 
this sort must be prepared to meet rough handling. Much of the 
contents of this volume is the usual material found in such works 
and does not impress the reader as being the product of an especially 
thoughtful study of the subject matter at hand. At times remedies 
are advised which the Council on Pharmacy and Chemistry in this 
country has not sanctioned. This may not be an objectionable 
feature, still it hurts the average doctor in this country to have pat- 
ented medicines suggested for his use. It is disappointing not to 
find any mention made of the newer ideas in the treatment of 
diabetes, gastric ulcer, and nepliritis as set forth by our own workers. 

The work, of course, gives a definite picture of treatment to the 
man who is in a hurry, and needs to know what he must prescribe. 
In tills, however, it does not differ from a number of American works 
on the same subject, and indeed it is doubtful whether it serves this 
purpose quite as well as they do. It is a question whether, on the 
strength of being new and different, this book has justified its pro- 
duction. It has been issued since the outbreak of the present war, 
and for this the editors are to be congratulated. T. G. S. 


Collected Papers of the Mayo Clinic, Rochester, Minnesota. 

Edited by Mrs. M. H. Mellish. Vol. VII (1915). Pp. 983; 

286 illustrations. Philadelphia and London: W. B. Saunders 

Company, 1916. 

This volume from the hlayo Clinic represents, as usual, the liter- 
ary output for the current year (1915); it is noted, however, in a 
“Foreword,” that, owing to lack of space, it has not been possible to 
include all the papers written by members of the Staff during the 
year: some are represented only- by abstracts, and others have had 
to be postponed until the appearance of the next volume. 

One feature about the present volume is new, and is worthy of 
commendation; this is the fact that the list of contributors, with 
which the volume opens, shows their status both in the “Mayo 
Clinic,” and on the “Mayo Foundation, Graduate School, Univer- 
sity of Minnesota.” It was suggested by the reviewer, in comment- 
ing on last year’s volume, that a lack of knowledge of their status 
sometimes militated against the statements of certain writers being 
accepted at what very likely was their true value. 

The volume contains, as has been usual of late years, material 
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representing in fairly well-balanced quantity the various depart- 
ments of surgery: smrgerj'’ of the alimentary canal occupies about 
one-third of the volmne, that of the urogenital organs a little over a 
tenth, that of the ductless glands (including a series of interesting 
papers on the spleen), and that of the head, trunk, and extremities 
approximately one-sixth each; wliile the remaining one-fomth con- 
sists of discussions of “technic” and “general papers.” Included 
among the latter are se^'eral of Rosenow’s weird bacteriological 
studies. 

Although all, or almost all, of the papers in these annual volumes 
make their appearance elsewhere, and usually in advance of the 
publication of the Majm Clinic volume; nevertheless, in their col- 
lected form they have come to be so convenient, if not necessary, to 
students of surgery everjTvhere that it is a satisfaction to believe 
that this publication is now established on a permanent basis, and 
that it will not die when the impetus and direction of the Founders 
of the Mayo Clinic shall have ceased to be active factors in its 
preparation; as is not the case, we regret to learn, with the publica- 
tion from a sister clinic, which after a brilliant but meteoric career, is 
brought to an untimely end by the lamented death of its talented 
and indefatigable founder. - A. P. C. A. 


IMedical and Veterinary Entomology. By Williaji B. Herms, 

University of California. Pp. 350; 228 figures. New York: 

Macmillan Co. 

In this book is found a systematic treatment of insects and 
other arthropods which may be concerned in causing or in trans- 
mitting human or animal diseases. It has not been the intention 
of the author to produce a comprehensive treatise, but rather 
a practical manual for the use of students and others immediately 
interested in the subject. No bibliography is given and references 
to the literature are not extensive. In Chapters I-V are con- 
sidered questions of a general character, including insect anatomy 
and methods of disease causation. Following chapters take up 
the application of these matters to the various groups of arthropods 
systematically. The longest treatment is naturally accorded the 
Diptera, sixtj'-three pages being devoted to the mosquitoes^ and 
one hundred and sixty-six to the flies. There are numerous illus- 
trations, a large proportion of which are reproductions of photo- 
grajjhs. Some of these are good but many are unsatisfactory 
because of harsh lighting, resulting in lack of important detail. The 
treatment of the subject matter is thorough and clear without too 
extensive uses of “cases” and their uncritical details. For the 
convenience of those who wish to familiarize themselves with the 
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various animals involved there are descriptions, and keys for the 
larger groups. 

A brief statement of the treatment accorded the mosquitoes 
will serve to give an idea of the character of the book. First there 
is an account of the systematic position of these insects with 
emphasis on the characters which differentiate them from similar 
appearing species. Then follows their life-history and sexual 
differences. The distinctive characters and behavior of the impor- 
tant species of disease-carrying mosquitoes, together with an 
extensive key for identifications, closes the chapter. Mosquitoes 
as disease bearers forms the subject next considered, and here the 
details of this relation are treated at length. The final chapter 
dealing with these insects is devoted to practical means for their 
control, including instances of actual expenditures for various 
conditions. In a similar way the case of the house fly is taken 
up at length. Wliile especial emphasis is sometimes placed upon 
the needs and circumstances of the Pacific coast region the book 
is one which will make a general appeal and will prove valuable 
to anyone concerned in the prevention and cure of diseases caused 
by our insect enemies. McC. 


Gould’s Practitioner’s Medical Dictionary. Revised and ed- 
ited by R. J. E. Scott, M,A., B.C.L., M.D., of New York. Third 
edition. Pp. 962; 70,900 words. Philadelphia: P. Blakiston’s 
Son & Co., 1916. 

The third edition of this dictionary appears with a flexible bind- 
ing and weighs two and a quarter pounds. The words it contains 
are those generally used in medicine and the allied sciences. Their 
definitions are concise and clear. As far as it is possible to say after 
a brief period of use, these words include among their number all 
of the terms found in recent medical literature. It is a dictionary 
at a reasonable price for those who are satisfied with non-detailed 
word meanings. T. G. S. 


The Kinetic Drive; its Phenomena and Control. By George 
W. Crile, M.D,, Professor of Surgery at the Western Reserve 
University. Pp. 71; illustrated. Philadelphia and London: 
W. B. Saunders Company, 1916. 

As stated in the prefatory note, “This lecture is in effect an epi- 
tome of a monograph in preparation which will offer the complete 
experimental evidence upon which these themes and postulates are 
founded.” The book represents in printed form the author’s 1915 
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Carpenter lecture before the New York Academy of Medicine; it 
contains some beautiful photomicrographs, but only stimulates the 
hope that the promised monograph may soon appear, so that we 
may know what actual basis there may be for an attitude of dog- 
matism which, so far as the published evidence goes — ^we use Dr. 
Crile’s own word — is "unwarranted.” J. E. S. 


Diagnose and Therapie der Gonorrhoe bem jManne (Diag- 
nosis AND Therapy of Gonorrhea in the Male). By Dr. S. 

Jessner, Sanitatsrat in Kohigsberg. Second revised edition. 

Pp. 169. Wurzburg: Curt ICabitzsch, 1916. 

In this monograph, covering one of the most discussed but least 
progressed subjects, therapeutically, in genito-urinary diseases, the 
author has presented a commendable work, of value both to 
students and practitioners, in which the anatomj’^ of the urethra and 
its appendages, the symptomatology of gonorrhea and its complica- 
tions and their respective treatment is detailed. 

The critic in his review is conscious of the realization tliat there is 
notliing new which might prove useful in the treatment of this dis- 
ease. Indeed, criticism should be offered tliat the work, useful as it 
is only for students and practitioners, not expert in the treatment of 
gonorrhea and its complications, would be enhanced by the addition 
of a few illustrations descriptive of the best tjTpe of therapeutic 
armamentariuln. Moreover, it should be noted that no mention is 
made of operative procedures of well-recognized utility and merit, 
not infrequently necessary in the proper treatment of prostatitis, 
spermocystitis, epididjnnitis, etc. 

Altliough biological products play a restricted role in the treat- 
ment of gonorrheal affections, they are, nevertlieless, of mudi 
accessory value both in the pure as w'ell as the mixed clironic com- 
plications. The autlior describes tlie administration of gonococcic 
bacterin (Artliigon) in arthritis, but fails to mention antigonococcic 
serum, an agent of greater potency and value in metastatic or 
systemic affections, particularly tliose involving tlie serous mem- 
branes, as sjmovitis, pleurisy, etc. B. A. T. 
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The Volume of Urine in Young Healthy Adults on a Constant Diet, — 
Addis and Watanabe {Jour. Biol. Chem., 1916, xxvii, 267) have 
recorded observations on the volume of urine per diem in healthy 
young adults placed on a constant diet, in which the fluid intake was 
measured. The authors find that the volume of urine in normal in- 
dividuals is extremely variable for any single day or part of a day. The 
average volume of urine when the water intake was 2,070 c.c., varied 
in twenty individuals from 1,013 to 1,712 c.c. for a twenty-four-hour 
period, from 684 to 1,195 c.c., for the first twelve hours of the day, 
and from 501 to 788 c.c. for the first eight hours of the day. The 
percentage of the twenty-four-hour volume exereted during the twelve 
hours of the night did not exceed 47 per cent, in any subject. 


A Rapid Method for the Diagnosis of Renal Tuberculosis by the Use 
of the Roentgen-rayed Guinea-pig. — ^Murphy and Ellis have shown 
(Jour. Exp. Med., 1914, xx, 397) that white mice which have been ex- 
posed to the roentgen rays are much more susceptible to bovine tubercu- 
losis than normal animals, a fact which they attribute to destruction of 
lymphoid tissue. This observation suggested to Morton (ibid., 1916, 
xxiv, 419) the use of the roentgen-rayed guinea-pig in the diagnosis of 
renal tubereulosis, in an attempt to shorten the time required (five 
weeks) in this well-known method of diagnosis. The author finds that 
the lymphoid cells of the blood of the guinea-pig can be made largely 
to disappear from the circulation by a single massive exposure to 
roentgen rays. “The animal was placed in a pasteboard box of such 
size that it could not move around and then radiated for a period of 
ten minutes with the Coolidge tube, the target being twelve inches 
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distant from the base of the box. A 5 milliampere current was passed 
through the tube, backing up eight and one-half inches of spark bet^veen 
points. The Snook interrupterless type of machine was employed. 
No aluminum or leatlier filters were used. ” One to tu'o cubic centi- 
meters of urine were injected intraperitoneally, and after ten days the 
guinea-pigs Avere killed and examined. Ten patients Avith renal tuber- 
culosis furnished material for the tests, and it was found possible by 
means of the roentgen-raj^ed guinea-pig to secure a positwe result in 
seven to ten days. Apparently, the test works as well when the guinea- 
pig is exposed to roentgen raj's immediately after inoculation. As in 
normal (unexposed) guinea-pigs the tubercles are most numerous in 
spleen, mesenteric lymph glands, and liver. 


Pancreatic Diabetes in the Dog. — (I) The Influence of Alkali and 
Acid upon tlie Glj’cosuria and Hj-perglycemia. Mijelin and Kramer 
{Jour. Biol. Chem., 1916, xxAui, 481) haA'e studied tlie effect of the 
administration of alkali and acid on glycosuria and glycemia in de- 
pancreatized dogs. They find that sodium bicarbonate and potassium 
bicarbonate administered b^"^ stomach tube may be witliout immediate 
effect on the glycosuria and hj'perglycemia. A bicarbonate given by 
mouth to a fasting depancreatized dog may even cause the reappearance 
of glucose in tlie urine after it had been starved out. Sodium carbonate 
■(NajCOs) may, on the contrary, reduce tlie sugar in tlie urine materially 
when given by mouth, and when given intravenously, it invariably 
does so, especially when added to Ringer’s or Locke’s solution to the 
amount of about 1 per cent. They furtliermore find that tlie blood 
sugar does not undergo a compensating increase in percentage, even 
Avhen the dilution of the blood is accounted for. Dilute hydrochloric 
acid giA'cn by mouth or subcutaneously to the depancreatized dog has, 
they find, just tlie opposite effect of alkali — ^increasing the sugar in tlie 
urine AAUtliout afi'ecting materially the nitrogen elimination — and witli- 
out causing any effect on the blood sugar. (II) Kramer, AIarker, 
and Merlin {ibid., p. 499), continuing the studies of Murlin and 
Kramer, haA^e sought to determine tlie fate of the glucose retained as a 
result of the feeding of sodium carbonate to depancreatized dogs. 
They liaA'e demonstrated to tlieir own satisfaction that it is not stored 
as glycogen and tliat it is not excreted by way of salivary gland, stomacli 
or small intestine. The question whether it is oxidized will be treated 
in a later communication. (Ill) Merlin and Kramer {ibid., p. 517) 
liaA'e inA'CStigated the influence of alkali on the respiratory metabolism 
of dogs after partial and total pancreatectomy. In partially depan- 
creatized dogs which still haA'e some capacity to oxidize glucose, tlie 
administration of sodium carbonate or sodium hydroxide A\nth glucose 
is folloAved by a greater oxidation of glucose than when either is admims- 
tered alone. Sodium carbonate itself causes but a slight increase in 
respiratory quotient, or none, whether administered per os^ or intra- 
A'enously, to normal or diabetic dogs. Thus it seems that while sodium 
carbonate and sodium hydroxide alone cannot restore tlie lost function 
to an organism completely deprived of its ability to oxidize glucose, 
citlier substance can improve tlie capacity of the orgam’sm as a whole 
to oxidize glucose when this function is more or less crippled, although 
not completely lost. 
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Bone Sutures in Granulating Wounds. — Schmieden {Zentralbl. f. 
Chir., 191G, xliii, 779) says that he has been practising, in his military 
service, very extensive resections of joints, in order to avoid amputa- 
tions in cases of severe joint injuries, with associated soiling of the 
wound and a wide opening in the overlying tissues. After conservative 
measures had failed he was able to save limbs by practising a wide 
opening of the knee-joint. All the ligaments were divided and the 
joint opened as for an excision. If the ends of the bones are fragmented, 
and secretions are retained in pockets between the fragments, an 
excision of the infected portions must be done. After the opening is 
made, the limb is kept in the flexed position by a bandage and soon 
afterward an extension apparatus is applied to keep the wound open. 
This treatment permits the wound to gradually clean itself. When this 
occurs and the fever disappears, the defect is opened up widely under 
lumbar anesthesia without regard to the discharge from the wound. 
Both bone stumps are separated by division through the granulation 
tissue and the ends sawed off smoothly. Holes are bored through to 
fix them firmly together. No effort is made to adapt or suture the 
soft tissue part of the wound. The whole limb is fixed in a plaster cast 
from the pelvis to the toes. An opening involving three-quarters of 
the circumference is left and is bridged over by metal splints. The 
discharge is taken care of by frequent dressings. In six to eight weeks 
enough bony union is usually obtained to permit the application of a 
second cast, which is often the last. The wire sutures may be removed 
in four to five weeks after operation, through the cast opening. The 
advantage of this method of treatment lies in the rapidity and certainty 
of healing, with very little loss in the length of the limb. 


The Osteoplastic Activity of the Periosteum. — Vogel {Zentralbl. f. 
Chir., 1916, xliii, 794) reports the case of a five-year-old girl at the 
time of operation, in November, 1906, for a marked curvature of the 
left tibia from rickets. Notwithstanding the occurrence of primary 
healing, union of the bone did not take place. Passive hyperemia and 
repeated subperiosteal blood injections by the Bier method were also 
without success. December 19, 1907, the bone ends were united by 
wire sutures. Primary union without consolidation of the bone again 
resulted. May. 8, 1908, the site of non-union was freely exposed, the 
periosteum elevated on the proximal and distal sides, the wire suture 
and all infragmentary callus removed, and on both sides of the tibia 
a plate of paraffin, cm. long, Ti cm. wide, and 2 mm. thick, was so 
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placed under the periosteum, that the space between the hone ends 
was bridged over. The wound was closed and a fixation dressing applied 
and primary union resulted. After three months there was a certain 
degree of but not absolute union. Vogel did not see the cliild again 
until tlie autumn of 1915. The pre^dously treated tibia was then 
firmly united, but at the site of operation, it w'as bent into the varus 
position with massive bone thickening. On January 1, 1916, tlie curve 
of the tibia was again corrected, this time by a wedge-shaped osteotomy. 
The following conditions were found: At the highest point of the bone 
thickening, between the callus and the overlj-ing periosteum, lay the 
turn pieces of paraffin, rmchanged since they were depositited there 
eight years before. They were entirely loose, not adherent to the 
periosteum or bone, and were readily pulled out by forceps. The 
parafiin, carefully dissolved, showed by the microscope, no foci of 
organization. It'u^as exactly like a control piece of paraffin. Vogel 
says that the paraffin, by putting tlie periosteum under tension (as 
by tlie Bier subperiosteal blood injections) excited the periosteum to 
callus formation. 


A Contribution to the Operative Treatment of Forearm Synostosis 
(Fracture-Callus). — Schlapfer {Beuisch. Ztschr. f. CMr., 1916, c.xxxii, 
225) discusses the subject of sjmostosis betiveen the radius and ulna, 
acquired and congenital, based upon the results of two operations 
on one case. The first operation, performed ten minutes after the 
accident, was unsuccessful, the callus bridge between tlie radius and 
ulna was chiselled through in its whole length, after which the supination 
of the forearm was complete, it hainng been fixed in pronation from the 
accident to the time of this operation. Nearly two years later there 
was no pronation of the forearm and tlie roentgen ray showed tliat the 
callus union of the two bones had reformed. A second operation was 
tlien done. With hammer and chisel tlie callus was so freely removed 
that tlie forms of tlie two bones were restored to the normal. The 
radius was then wrapped in a fat-fascia flap taken from tlie thigh, 
whieh was fixed in position by catgut sutures. The museles were 
sutured by catgut, the subcutaneous tissue and skin also being sutured. 
After the operation, pronation and supination were rather free. Pri- 
mary healing occurred. Passive movements were begun on the tliird 
day. Vfiien tlie patient was discharged, seventy-two days after 
operation, there was no active pronation or supination but, passively, 
these movements were possible to about 25 degrees. The roentgen ray 
showed normal configuration of both bones. A few bone splinters left 
in the soft tissues were in the process of absorption. 

The Surgical Uses of Ozone. — Stoker {Lancd, October 21, 1916, 
p. 712) says that the first 21 cases treated by oxone at the Queen 
Alexandria Alilitary Hospital cannot be regarded as an^-thing but 
satisfactory from every standpoint,humanitarian, scientific, or economic. 
The cases were, for the most part, those of cavities and sinuses in the 
femur and tibia. It is the experience of those who have seen a great 
deal of Avar surgery that such cases obstinately resist treatment and 
arc apt to remain unhealed for months and years. The treatment 
consists of the application of ozone to the affected parts; it is, there- 
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fore, necessary to have an apparatus for generating ozone which shall be 
portable and easily worked. Stoker uses the Andriolis ozonizer. It is 
called into operation by a four volt battery animating a |-inch sparking 
Rhumkorff coil. The oxygen passes from a cylinder through the 
ozoniser, and in doing so comes in contact with a metal armature, the 
effect of this being to transform the oxygen into ozone. A tabulated 
statement showing the effects of the treatment in 21 cases with ehronic 
bone sinuses is very favorable to this method. The properties of ozone 
are, are far as one can say at present, three: It is a strong stimulant 
and determines an increased flow of blood to the affected part. It 
is a germicide, which destroys all hostile microorganic growth. As the 
French chemist, Hennocque, has shown, it has great powers in the 
formation of oxyhemoglobin. The ozone is applied on the wounded 
surface or to the cavities and sinuses for a maximum time of fifteen 
minutes, or until the surface becomes glazed. Ozone has the particular 
power of disclosing dead bone, foreign bodies, septic deposits, etc. 
Stoker believes it does this by destroying the granulations and micro- 
organic growths (presumably unhealthy) that are found in close contact 
with septic deposits, foreign bodies, or dead bone. Wounds and 
sinuses, etc., are washed t^vice daily with boiled water and a dressing 
of dry gauze is applied. It must be observed that at first ozone causes 
an increase of the discharge of pus; later on the pus is replaced by clear 
serum, which at a still later stage becomes colored reddish or pinkish. 
In open wounds it is necessary to strip off the parchment-like film 
surrounding the edges, which is composed of oxydized serum. This is 
easily effected by applying a hot compress for fifteen or twenty minutes, 
after which the film can be easilj’’ peeled off with a dissecting forceps. 
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Autogenous Defibrinated Blood in the Treatment of Bronchial 
Asthma. — ^Kuhn and Emsheimer {Arch. Int. Med., 1916, xviii, 445) 
say that inasmuch as bronchial asthma is due to sensitization by a 
foreign protein, immunization by injection of the causal protein should 
be of benefit. They believe that with each attack of asthma there 
occurs a sudden or gradual liberation into the circulating blood of the 
protein which excites the attack. If blood is withdrawn during the 
attack it presumably contains the toxic protein or antigen. Repeated 
injections of this defribrinated blood are made subcutaneously at vap'- 
ing intervals. The quantities of antigen contained in each injection 
are so minute as to create a very small amount of antibody each time. 
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and never to result in an attack. Thus the tolerance of the body for 
the protein may be enhanced. Naturally in an ideal comse of treatment 
it would be desirable to obtain the blood each time just prior to or early 
during an attack of asthma, since it is assumed that it is time that the 
antigen is in the circulation in the greatest amount. It is possible that 
the benefit from the treatment may rest on an empirical basis. It can 
be contended that the mere withdrawal of blood from the circulation 
and its reintroduction subcutaneously is not sufficient to produce a 
marked biologic effect on the involuntary muscles. It may also be said 
that the original presence of antigen in the circulation should also 
serve to immunize the individual. But this does not take place in 
asthma, whereas the clinical results from the treatment would seem to 
permit of the foregoing interpretation. The authors state that six 
successive patients with bronchial asthma, treated by repeated injec- 
tions of autogenous defibrinated blood, have shown definite improve- 
ment as indicated by diminution in frequency and severity of attacks, 
gain in weight, increased ability to work and improved subjective 
symptoms. The results in these eases are promising enough to justify 
a continuation of the treatment and to find in what proportion of the 
cases it is of benefit, and to what degree. 


A Study of Serum Salvarsanized in Vitro. — Swift {Jour. Exper. Med., 
1916, _xxiv, 373) says that, following the introduction of intraspinal 
injection of serum in the treatment of patients with syphilis of the 
central nervous system, numerous workers have attempted to inject 
intraspinally salvarsan or neosalvarsan in weak dilution. When more 
than 1 mg. has been repeatedly injected, several observers have noted 
symptoms of myelitis in tlie lower segment of the cord. Marinesco 
and Minea have observed that neosalvarsan diluted with serum is less 
irritating than when diluted witli normal sodium cliloride solution. 
Fordyce and Ogilvie advise that only a fraction of a milhgram of sal- 
varsan be mixed witli the serum for intraspinal injection. Clinical 
evidence seems, therefore, to indicate that only small amounts of sal- 
varsan or neosalvarsan can be safely injected into the subdural space. 
The main objection to subdural therapy of cerebrospinal syphilis has 
been that tlie serum injected contained such small amounts of salvarsan. 
Obviously it is necessary to keep the amount of any therapeutic agent 
below the injurious dose. Therefore, with tlie evidence at hand only 
small amounts of the drugs at our disposal can be used. The object 
then must be to use them in the least injurious and most potent form. 
From the evidence brought forv'ard by Swift this would be the addition 
of small amounts of salvarsan or neosalvarsan to the serum of salvarsan- 
treated patients. This serum should be allowed, preferably, to remain 
in contact with the clot overnight, and should be heated after the 
addition of the salvarsan. Although this technic is complicated it 
could be easily carried out in clinics where large numbers of patients 
are treated, or if tlie salvarsan is procurable in ampules containing 
small amounts so tliat dilutions for addition of the drug to the serum 
might be economically prepared. Svdft summarizes his study as follows : 
addition of salvarsan to serum in vitro produces a spirocheticidal mixture 
which is increased in potency by heating. The heated serum of salvarsan- 
treated patients is more spirocheticidal if it has been in contact with the 
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clot overnight than if it has been separated immediately after coagula- 
tion. This is not true with the serum from blood which has been sal- 
varsanized in vitro. The addition of salvarsan directly to serum pro- 
duces a more potent mixture than results from the serum from blood to 
which salvarsan has been added in equivalent amounts. The increase 
in activity of salvarsanized serum produced by heating to 56 ° C. is due 
in part to the removal of inliibitory substances in the serum and in 
part to a direct increase in spirocheticidal power in the heated salvarsan. 
Both salvarsanized and neosalvarsanized serum are rendered more 
spirocheticidal by heating. A more active spirocheticidal mixture is 
produced by mixing small amounts of salvarsan with the serum of a 
salvarsan-treated patient than with normal serum. 


Immune Human Serum in the Treatment of Acute Poliomyelitis. — 
Wells {Jour. Am. Med. Assn., 1916, Ixvii, 1211) says that the adminis- 
tration of immune serum in acute poliomyelitis is based on recognized 
principles of immunity. Because the lesions are not confined to the 
nervous system and because the lesions therein consist essentially of 
perivascular infiltration, intravenous injection of serum appears to 
be a rational procedure, either alone or in combination with intraspinal 
injection. Intravenous injections of serum should, if possible, consist 
of doses of from 50 to 100 c.c. or more daily. Following intravenous 
or intramuscular injections of serum, spinal fluid should be withdrawn. 
Intraspinal injections of serum usually produces an increase in the 
number of the leukocytes with increase in the proportion of polymor- 
phonuclear cells in the spinal fluid. In the fifteen cases that Wells 
treated no ill effects followed the use of serum, either by intravenous 
or intraspinal injection. In all cases, after intravenous injection, and 
to a less degree after intraspinal injeetion, a noticeable improvement 
usually occurred, which, unfortunately, however, in some cases was 
only transient. Early administration of the serum is urged, necessitat- 
ing therefore an early diagnosis of the disease; in severe cases late 
administration of the serum has produced little if any noticeable influ- 
ence on the course. 


The Action of Benzol. — ^Weis Rotten, Schwartz and Steensland 
{Jour. Med. Research, 1916, xxxv, 63), in a previous communication, 
reported experimental work on the action of benzol by giving rabbits 
two or more daily subcutaneous injections of equal parts of olive oil 
and benzol. It was found that in all cases in which the animals survived 
the primary fall in the leukocyte curve there followed a primary rise 
which reached a normal level and in many instances reached the original 
level. This primary rise was always independently of any further 
injections, followed by a secondary fall, which in turn was followed by 
a secondary rise to a normal level. In the secondary fall the leukocyte 
curve almost invariably reached a level nearly as low as the primary 
fall, and in some instances even lower. Further work has given similar 
results. The authors’ experience indicates that the mortality during 
the secondary fall is practically as great as during the primary fall. 
In all animals survi^dng the secondary fall there occurred a return of 
the leukocyte curve to a normal level, and there was no evidence of 
any subsequent falls. As a descriptive term appropriate for indicating 
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the occurrence of the two periods of leukopenia above described 
Southard has suggested tlie term “diphasic leukopenia/’ For the first 
period, the authors suggest the term “ Protophase/’ this extends from 
the onset of the primary fall and ends with the termination of tlie 
primary rise. The second period denoted “ Deuterophase,” extends 
from the onset of the secondary fall and ends with the termination 
of the secondary rise. The authors found this latter phase, following 
subsequent sets of subcutaneous injections of equal parts of olive oil 
and benzol in rabbits the same in every respect as that following a 
first set of injections. 


Syphilis of the Nervous System. — ^Fordyce {Med. Rec., 1916, p. 
575) in outlining the course to be pursued in tlie treatment of syphilis 
of the nervous system- considers that the best procedure is to give 
provocative injections of salvarsan to patients with a negative blood 
and a positive spinal fluid, and take the Wassermann at stated 
intervals. If the Wassermann remains negative, subarachnoid treat- 
ments may be begun at once. When both blood and spinal fluid 
are positive, two or more injections of mercury should precede the 
intravenous administration of salvarsan and after two or three doses 
of the latter the intraspinal treatments are begun, supplemented 
by intravenous injections. In paresis, intraspinal injections are best 
begxm after the first intravenous treatment, while the intervals between 
doses are regulated by the patient’s reaction. Where subdural injections 
are well borne, they may be given in a series of fom to six, one or two 
weeks apart with a rest period of four to six weeks before giving another 
course. Ogilvie’s modification of salvarsanized serum is now used by 
Fordyce, in which method salvarsan is added directly to the blood serum. 
Blood serum removed indifferently from patients acts as well as auto- 
genous serum, and the most important step in the technic, next to 
absolute asepsis, is the use of a nearly neutral salvarsan solution. The 
blood is removed from an arm vein and centrifugalized to secure com- 
plete removal of red cells. To 8 or 10 c.c. of tbis serum 0.05 to 0.5 
mgm. of salvarsan is added and tlie mixture is incubated at 37° C. for 
thirty minutes. General paresis patients tolerate larger doses tlian tliose 
with tabes or other forms of cerebrospinal sjqihilis. The initial dose for 
tabetics should be 0.05 to 0.1 mgm., depending on the bladder involve- 
ment and the amount of pain present, and the quantity is gradually 
increased up to 0.2 to 0.3 mgm., if the patient will tolerate it. Activa- 
tion of the lesions after the first injection is not a contra-indication, but 
calls for care. There seems to be no limit to tlie number of injections 
that can be given. Cure, amelioration or failure is dependent upon 
the extent and type of the morbid process. Success depends largely 
upon whetlier the morbid process is an active meningeal inflammation 
or a degeneration of essential nerve structures. Active inflammation 
with a strongly positive fluid gives a hopeful outlook, while degenera- 
tion with atrophy and sclerosis, with negative or weakly positive fluid, 
does not present so encouraging a prognosis. In his conclusions Fordyce 
states that all patients at the end of the first year of tlieir infection 
should have a spinal puncture, whetlier or not tliey have any signs of 
tlie disease. If the fluid is negative to all tests, tliey may be assured 
tliat there is little danger of later development, whereas a positive 



THERAPEUTICS 


139 


colloidal gold test with persistent Wassermanii in high dilutions points 
to an impending paresis. In the great majority of patients there is little 
risk attending either intravenous or intraspinal treatment. In diseases 
of the central nervous system it is not altogether a harmless procedure 
according to Fordyce and it cannot be emphasized either too strongly 
or too frequently that every precaution be carefully carried out in 
regard to preparation, size of dose and sufficient rest in bed after 
treatment. 


The Indications for Splenectomy in Certain Chronic Blood Dis- 
orders.-^BALFOUR (Jour. Am. Med. Assn., 1916, lx%m, 790) says that 
the success of splenectomy in splenic anemia, with associated spleno- 
megaly and severe anemia, has led to splenectomy in other diseases 
in which splenomegaly and anemia are characteristics. One of the 
most interesting of these is the syphilitic spleen; good results have 
followed splenectomy in tliree cases of this form of syphilis. All the 
patients had gummas in the liver, and in the spleens removed the 
spirochete could be demonstrated in large numbers. It was also a 
clinical observation that although the virulence of the infection could 
be more or less controlled by antisyphilitic treatment, it was not 
eradicated. From the foregoing facts, the conclusion may be dranm 
that the spleen picks up the spirochetes and harbors them, and this 
conclusion is supported Ijy the surgical observation that removal of 
the spleen, followed by antisyphilitic treatment, results in prompt and 
permanent relief. The remarkable results following splenectomy in 
splenic anemia and hemolytic jaundice, particularly the latter, appear 
to have provided the basis on which Eppinger and others have suggested 
that similar surgical treatment might prove of value in pernicious 
anemia. Balfour believes that splenectomy should be considered in 
. every case of pernicious anemia in which the diagnosis has been estab- 
lished and all possible etiologic factors which might be independently 
remedied have been excluded. The failure of other means to combat 
the disease, the previous fatal prognosis, and the low operative 
mortality are strong arguments in favor of splenectomJ^ The activity 
of the disease is an important consideration in discussing the advisa- 
bility of operation. Splenectomy should be undertaken with hesitation 
in acute stages of pernicious anemia and especially Avith a falling blood 
picture. The operation cannot at the present time be advocated AA'hen 
cord changes and other permanent pathologic processes mark the 
terminal stages of the disease. Moreover, as already suggested, if it is 
not feasible to tide a patient over the critical periods by transfusion, 
splenectomy is contraindicated. Definite statements based on the 
qualitative blood picture cannot be made, but if the hemoglobin is 
under 25 per cent, and cannot be raised, operative treatment is of 
considerable risk and has doubtful results. The extent of the disability 
of the patient must of course be carefully considered. If a patient with 
every evidence of the disease is able to carry on his usual occupation, 
splenectomy cannot Ije strongly advocated, yet these may be the very 
patients in whom best results may be obtained. The operation may 
be urged more legitimately Avhen the patient is unable to do his work 
or is a cluonic invalid. 
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Fainting Attacks in Children.— Hutchinson (Brit. Jour. Child. Bis., 
1916, xii, 161) reports a study of ten cases of fainting attacks in children 
in an out-patient clinic. It was noticed- that both sexes suffer from the 
attacks but girls rather more frequently than boys. Occasionally 
they date from early life but usually do not appear until the fifth year 
or later and are commonest after school age. In general features the 
attacks are similar in all cases. The child is observed to “go white” 
and may fall down but does not lose consciousness entirely although 
it is often dazed or even only semiconscious. Occasionally vomiting 
or retching occurs but in no case was urine voided involuntarily. 
Attacks last from a few minutes to half a hour and pass off gradual^ 
often followed by a headache. The commonest time for the attaeks 
to occur seemed to be before breakfast or while the child was getting 
ready for school. Of the children examined many were nervous and 
dyspeptic but in a considerable number the general health was quite 
good and the appearance flourishing. There seemed to be no relation 
between the attacks and any previous disease. The author observed 
one attack in a boy he was examining. The boy became pale and giddy, 
the pulse slow and feeble, the heart sounds toneless. He was quite 
conscious but somewhat confused and revived gradually after lying 
down. Hutchinson could discover no cause for the susceptibility of 
these attacks, but over-strain at school seems to play a part in some 
cases. There is no e%'idence that the heart is primarily responsible 
and the origin is probably a nervous one primarily. Change of air to 
the seaside, removal from school, strj'^chnin as a tonic and attention 
to digestive organs include the treatment wliich usually clears up the 
attacks speedily. 


Meningitis in the Newborn and in Infants under Three Months 
of Age. — ^Koplik {Arch. Pcdiat., 1916, xxxiii, 4S1) in discussing menin- 
gitis in the newborn says that this condition is often overlooked at 
first because the nervous and physical reaction to irritation in the 
newborn is extremely slow and obscure. Many cases of primary 
meningitis are only suspected as such after developing sufficiently to 
give signs of cerebral pressure. In the newborn even with cerebral 
symptoms the body remains limp. The sjunptoms most characteristic 
of meningitis in the newborn are, convulsions, repeated at first and, 
if recurring, as is rather characteristic, do so two to four days after birth. 
Convulsions are accompanied by rather high fever, dropping gradually 
and after the first week often running but one or two degrees above 
normal. Periods of constant crjdng and restlessness ivitli normal 
condition of the bowels is characteristic. The fontanel may show 
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bulging only days or weeks after the onset, giving at first no clue. 
Before fluid accumulates there is no MacEwen sign. Kernig’s sign 
is usually absent as is Brudzinski’s sign and cannot be elicited until a 
much later period. Rigidity of the neck is elicited at first rarely, or 
not at all, until weeks postpartum. Very characteristic of purulent 
cases are convulsions accompanied by a fall in temperature and sj-^mp- 
toms of collapse with cyanosis resembling chills. Constant vomiting 
in the form of regurgitation irrespective of feeding time is characteristic, 
as is a peculiar groaning noise made in breathing. The temperature 
may, after a week, drop to normal and stay there. Tetany is of even 
rarer occurrence than meningitis while in meningeal hemorrhage from 
pressure there is no fever, and cyanosis and respiratory signs would be 
present. Even a suspicion of meningitis would indicate lumbar punc- 
ture. 


Creolin in Scabies in the Infant. — ^Montgomery {Arch. Pcdiat., 1916, 
xxxiii, 525) recommends creolin as an effective innocuous antiseptic 
which is an admirable non-irritating parasiticide adaptable to the 
treatment of scabies in the infant. Scabies in the infant tends to 
spread all over the body and at this age is frequently associated 
with eczema and pyogenic skin infection. Sulphur, while probably 
the best remedy for scabies, is highly irritating to some skins and 
often very irritating to the sensitive skin of the infant. Balsam of 
Peru is an excellent remedy but difficult to obtain absolutely pure, 
while betanaphthol as a salve is a fine antiscabetic, but unfortunately 
in several instances has caused death when employed for scabies. 
Creolin, however, offers the best substitute for sulphur which sometimes 
leaves an irritation of the skin long after the scabetic condition has 
subsided. The following prescription is given, being the formula used 
by Dr. Werther of Dresden. creolin, 10.00; sapo viridis, 30.00; 
adipis benzoati ad. 100.00. M. — Sig. Rub in once a day. The green 
soap adds to the penetrating qualities of the preparation but it is not a 
necessary ingredient and may be undesirable as drying and irritating 
to the tender infant skin. 


A Clinical Study of Postnasal Infections. — Baxter {Arch. Pcdiaf., 
1916, xxxiii, 729) made a study of 60 cases of postnasal infections 
occurring during an epidemic in 1915. Five of the cases were compli- 
cated by acute hemorrhagic nephritis. Only 3 cases of this series were 
complicated by an acute tonsillitis. The cases range in age from one 
to eight years. The diagnosis of postnasal infection was made from the 
presence of constitutional symptoms of an infectious condition supple- 
mented by negative physical findings in all parts of the body except 
on the part of the nasal passages. The symptoms were either a mild 
coryza or obstruction to nasal breatliing with the anterior nares free 
and a mucopurulent discharge from the postnasal space. In some cases 
there was adenitis of the lymphatic glands behind the sternomastoid 
muscle which drain the postnasal space. There was no glandular 
suppuration in any of the cases. The duration of the infection, e.xclusive 
of complications was from one to three weeks. No complications 
on the part of the heart were observed. Five of the cases were com- 
plicated by acute hemorrhagic nephritis. This occurred mostly in the 
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Tliere was in^•olvement of 
the mi die ear m inore than 7o per cent, of the cases, and this was 
especiallj frequent m infants under tu-o j-ears. The cases studied 
bacteriologically did not show the prevalence of the streptococcus, 
but usual y showed^ a pure culture of staphylococcus. In involvement 
ot the middle ear it is important not to be hasty in doing a paracentesis, 
especially m infants under two years. In the present series the results 
obtained without paracentesis were practically as good as those where 
a paracentesis was done. It is not good treatment to do a paracentesis 
in e^ ery case of otitis media. Besides general treatment the author 
employs the foliovdng: Irrigation of the ear, when involved, with a 
warm solution of boric acid or carbonate of soda tivo or three times 
in twenty-four hours. Two per cent, carbolic acid in glycerin instilled 
into the ear at intervals of three hours. Irrigation of the nasal passages 
with warm alkaline solution under gravity pressure twice a daja The 
cases of nepliritis were given the usual treatment for this condition. 
Fisher’s solution was used per rectum bj-- tlie drop method and instilla- 
tion in 4 cases. The immediate recovery occurred in about four weeks 
and the ultimate clearing up of the urine in from tiro to four months. 


OBSTETRICS 


inmER THE CHARGE OF 

EDWARD P. DAVIS, A.M., M.D., 

PROFESSOR OF OBSTETRICS IM THE JEFFERSON* MEDICAL COLLEGE, PHILADELPHLl. 


Biochemical Function of the Decidua. — Gdntili (Annali di ostct- 
ricia, No. 2, 1916) has studied the biochemical functions of the decidua 
with special regard to the formation of lipoid material. The article 
is accompanied by microscopic illustrations showing the alteration in 
cells in various conditions of disturbed metabolism. His researches 
show that under certain conditions the decidua may contain a con- 
siderable proportion of lipoid bodies ivithout passing into a state of 
actual fatty degeneration. 


Backward Displacement of the Pregnant Uterus.— In an article upon 
this topic in general, McCann {Brit. Med. Jour., July 1, 1916) states 
that when the pregnant uterus is displaced backward it will sometimes 
return to the normal position. To secure this result without inter- 
ference the patient must be kept at rest in bed and the catheter used 
regularly. Retention of urine is one of the most frequent of the con- 
ditions, and one of its most serious complications. In making efforts 
to replace the uterus the greatest gentleness must be emplojed, as 
such efforts frequently result in abortion, llffien the pregnant uterus 
is feed^backwa?d by adhesions it may be necessary to open the abdo- 
men and free tlie adhesions. In two cases treated, one patient vent 
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to term and was successfully delivered, the other aborted four weeks 
after operation. If other methods be thoroughly used operation will 
rarely be necessary. In the experience of the reviewer rest in bed and 
the use of the catheter may to advantage be supplemented by having 
the ipatient take the knee-chest posture night and morning. Attend- 
ance of a nurse is very desirable, and she should see that when the 
patient takes the knee-chest posture air enters the vagina freely. To 
secure this the parts should be separated by the nurse, or a medium- 
sized eylindrical rubber speeulum should be inserted. Where the 
uterus docs not go back readily but is mobile, tampons of carded avooI 
run out of 0.5 per cent, lysol solution have been found useful. 

The Abderhalden Test for Pregnancy. — In Bossi’s elinic at Genoa, 
Carlini {Annali di Osfetricia, No. 3, 1916) has tested the Abderhalden 
method by dialj^sis and by the method of color estimation. He finds, 
as have many others, that the method of dialysis frequently gives the 
positive result where there has been no pregnancy, and especially in 
diseases of the uterus and ovaries. In the method which uses the 
estimation of color he could come to no definite positive conclusion. 
In general his results coincide with those of others, that even with the 
most careful technic the reaction is of very limited application. 


Pelvimetry during Pregnancy. — Ponzio {Annali di ostetricia, No. 3, 
1916) has studied the examination of the pelvis during pregnancy by 
the use of the rof ntgen ray. He illustrates his method by a picture 
of the pelvis viewed by the fluoroscope, and illustrates a method of 
computation for estimating the true conjugate; also the distance 
between the pubes and the coccyx. He refers to the work of Manges, 
and his conclusions and method. To those who are practising the use 
of the roentgen ray for diagnosticating purposes, this paper will be 
of value. 


Surgical Replacement of the Retroposed Uterus. — Bissell (Am. 
Jour. Obst., July, 1916) describes his method of permanently curing 
backward displacement of the uterus, and gives the results of preg- 
nancy and labor subsequent to the operation. His present method 
consists in grasping the round ligament near its center with two instru- 
ments 2 cm. or more apart. Gentle traction is made, and the tense 
portion of the ligament between the forceps is split through its middle 
longitudinally, the point of the knife passing down between the surface 
of the broad ligament. Each split portion of the round ligament is 
now grasped with forceps, and the other instruments released. Straight 
scissors are next passed through the split in the round ligament and 
forced down between the layers of the broad ligament, and opened 
several times to separate the surfaces, and with the same scissors the 
longitudinal division of the round ligament is continued on the distal 
side to within close proximity of the infundibuliform process of the 
ligament, and on the proximal side to its uterine insertion. The 
anterior split portion of the round ligament is now severed about 1.5 
cm, from the infundibuliform process, and cut away from its broad 
ligament attachment. The posterior split portion is severed about 1.5 
cm. from its uterine insertion, and cut away from its broad ligament 
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attachment. The eut end of each remaining split portion of the round 
ligament is sutured to its corresponding cut end with silk or linen, and 
the apposing lateral surfaces of the split portions are held together by 
fine catgut at their middle. The round ligaments are tlius shortened 
about 2.5 cm., and larger than previously in diameter. The middle of 
tlie posterior surfaces of tlie broad ligament is now folded on itself 
and penetrated at its base with a suture of cliromic gut, aimiding the 
Fallopian tube. l?\Taen this suture is tied the posterior surface of the 
broad ligament is narrow, and the cut edge of the fold united by con- 
tinuous catgut suture. The same thing is done on the anterior surface 
of the broad ligament, avoiding the uterine artery. This narrows the 
entire ligament. The combined effect of shortening the round ligaments, 
and narrowing the broad ligaments brings the uterus into its normal 
anterior position. When the uterus is unusually large and heavy a 
temporary suspension by chromic catgut is added to this portion. He 
has studied the results of this in 185 cases. In all there were 8 failures 
so far as the position of the uterus was concerned. In 7 cases he has 
had the opportum'ty of reopening the abdomen. In one of these 
patients the abdomen was opened more than seven years after the origi- 
nal operation, and adhesions foimd between the uterus, bladder, and 
anterior surface of the broad ligament. At tlie second operation the 
uterus and adnexse were removed. After the operation the patient had 
given successful birth to three children. Fourteen women in this 
series have passed tlirough labor in such operation, and 19 births 
have occurred. In 1 the uterus again became displaced backward; 
‘in 3 forceps were used; in 1 vaginal Cesarean section performed. 
One of the patients after operation for displacement bad labor fol- 
lowed by complete prolapse, for which hysterectomy was finally done. 
One case aborted at the third month. The majority of testimony 
obtained by the clinical investigation of these cases is in favor of the 
operation. 


The Significance of Syphilis in Obstetric Patients.— Fullekton 
(Am. Jour. Obst., July, 1916) believes that although the Wassermann 
reaction may be positive, that a patient who has had prolonged and 
thorough treatment for s^Tihilis may marry after a reasonable time. 
He believes that the germs of syphilis may be living in tlie body of the 
patient vdthout conveying infection. Salvarsan is useful in cutting 
short the first and second stages of syphilis, but mercury and potas- 
sium iodide are necessary for prolonged treatment. In pregnancy drugs 
given to the mother are conveyed to the fetus in the uterus. After 
birth the child is best treated by inunctions of mercury, the mother 
continuing her treatment, and nursing her child. In preventing the 
ravages of syphilis in parturient women, all women should be thoroughly 
examined, in each case the placenta should be accurately weighed and 
examined, and newborn children should be thorougUy inspected. In 
obstetric clinics the germs of syphilis should be sought for in sus- 
neeted cases by microscopic examination. Every effort should be 
made to follow up cases that show signs of sypWlis. 
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GYNECOLOGY 


UNDER THE CHARGE OF 

JOHN G. CLARK, M.D., 

PROFESSOR OF QyNECOLOQY IN THE HNIirERSITr OF PENNSYLVANIA, PHILADELPHIA. 


Role of Douglas’s Pouch in the Production of Rectal and Uterine 
Prolapse and Rectocele. — ^J ones {Boston Med. and Surg. Jour., 1916, 
clxxv, 623) believes tliat Zuckerkandl, Bardenliauer, Moschcovitz 
and others have demonstrated beyond question an important relation- 
ship betv^een the posterior cul-de-sac and its lining fascia and prolapse 
of the rectum and associated organs. Clinically, Jones recognizes 
tlmee forms of unusually deep cul-de-sac, the condition which he thinks 
favors prolapse. The first form is congenital; in it the peritoneum 
lining the deep pelvis is smooth and closely abherent to the pelvic 
walls, and the rectum, instead of standing out as a definite organ, 
is flattened against the sacrum and coccyx. It is with this type of 
cul-de-sac that prolapse of the rectum occurs in males and in virgins, 
and prolapse of the uterus and vaginal walls in virgins. The second 
form is acquired, occurring in multiparre, as a result of overstretching 
of the deep pelvic fascia in pregnancy. Here the peritoneum is redun- 
dant and not adherent to the pelvic walls, and the rectum stands out 
distinctly in the pelvis. In the third form there is a small pouch 
between the rectum and vagina, reaching down to the levators, and 
usually causing a vaginal protrusion. It is probable, the author thinks, 
that in the first form the pelvic fascia, which should normally dip down 
into the cul-de-sac and line it completely, is wanting in this region; in 
the second form the fascia is present, but is greatly attenuated, while in 
the third form the fascia is present normally save for a small defect in the 
posterior portion, through which the intestines force their way to the 
depths of the pelvis. Jones considers all types of rectal, uterine and 
vaginal prolapse as hernias, presenting analogous mechanism of forma- 
tion to hernias in other parts of the body. He reports having seen within 
tlie last two years four virgins with the congenital type of deep cul-de-sac. 
In one there was a prolapse of the rectum, in one a prolapse of the rectum 
and uterus with a large cystocele, and in the other two a prolapse of 
the uterus with rectocele. In order permanently to correct the trouble 
leading to these prolapse conditions, the author considers it necessary 
not merely to narrow the outlet of the pelvis or to suspend the bowel 
from above, but to close the hernial sac at what might be termed the 
internal ring as well. This is accomplished, to some degree at least, 
by obliterating the cul-de-sac with purse-string sutures of silk, the 
rectum being also attached to the pelvic peritoneum on either side up 
to the level of the promontory by silk sutures in the hope of getting 
support from the many attachments to the peritoneum. In the female 
the rectum is also sutured to the posterior surface of the vagina and 
uterus and a ventrofixation is done. The anterior wall of the rectum, 
being much stretched, must be drawn well up into the pelvis by a guide 
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^ possible in tlie rectum, and fixed as high as pos- 

sible._ While it might seem that tliere ivould be considerable danger of 
injuring the ureters or great vessels in thus closing the cul-dtsac 
Jones says he has never seen trouble from tliis source in a series of about 
twenty cases ^^nle the closure of the cul-de-sac in this manner may 
seem to have little strength, since the sutures include probably nothing 
but peritoneum, its great value lies in the fact that it throws the Aveight 
of the intestines and the intra-abdominal pressure fory^ard onto the 
syii^hysis, bladder, and anterior abdominal wall, Avhile an open deep 
cul-de-sac allows these forces to come against the anterior rectal or 
posterior vaginal wall. 


Etiology and Pathology of Non-tuberculous Renal Infections. — 
The theory is advanced by Cabot and Crabtree {Svrg., Gynec. and 
Ohst., 1916, xxiii, 495) that practically all renal infections arise as a 
result of hematogenous invasion of the kidney by the organism in 
question, these authors considering the ascending or lymphatic routes 
as practically negligible in importance. They have reached these con- 
clusions following the study of a considerably series of kidneys present- 
ing infections from organisms other than the tubercle bacillus. It has 
been generally believed in tlie past that coccus infections of the kidney 
are usually hematogenous in origin, but it has been rather generally 
assumed that bacillary infections reach the kidney by ascent from the 
bladder. This assumption Cabot thinks to be based wholly on its 
delightful simplicity, but entirely unsupported by scientific evidence. 
He sees no reason for denying a hematogenous origin for bacillary any 
more than for coccic infections; in fact, the former lias been the more 
conclusively proven of the two, for the organisms have been repeatedly 
found in the blood and subsequently in tlie urine in cases of renal infec- 
tion, whereas there are but few instances on record where cocci concerned 
in renal infection have been demonstrated in the blood. He believes 


also that the common pyelonephritis — ^mistermed pyelitis — of preg- 
nancy and of children occurs only as a result of organisms readiing 
the kidney through the blood stream. In contradistinction to the 
generally accepted vicAVS, Cabot holds that the lesions produced by 
different types of organisms are more or less characteristic, those caused 
by the pyogenic group (cocci and pyogenic bacilli) differing essentially 
from those caused by non-suppurative organisms (colon-typhoid group). 
The former consists of perinephritic abscesses, capsular abscesses, 
capsulitis, cortical abscesses, septic infarcts, and diffuse suppuration; 
the latter of acute pyelitis, acute pyelonephritis, chronic pyelonephritis, 
and pyonephrosis. Infection of a kidney by organisms of both groups 
AAulI cause a mixture of the lesions, tin’s fact probably explaining the 
belief that the colon bacillus can produce abscep of the kidney. _ Cul- 
tures containing both colon bacilli and cocci will frequently be inter- 
preted as showing only colon, as this organisms groAA^_ with great 
rapidity and soon obscures the colonies of cocci. The differences in 
the types of lesions produced by the two groups of orgamsms are of 
considerably more than mere academic interest, as Cabot out, 

for they have an important bearing on diagnosis.^ Since the lesioa 
charactCTistic of the pyogenic group are comparatively shut off from 
the lower portions of the kidney, and do not involve the pehuc mucous 
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membrane, pus is rarely found in a.ny considerable amount in the early 
stages. The lesions of the non-pyogenic group, however, arc situated 
chiefly in the renal pelvis, and result in early appearance of pus with 
microorganisms in the urine. There is also a marked difference in the 
effect on phthalein excretion. Infections with the pyogenic organisms 
involve chiefly the cortex and very little the convoluted tubules, having 
therefore little effect on the kidney function as measured by phthalein 
elimination; the chief lesions of the colon group, however, are in the 
region of the convoluted tubules, and produce sudden and profound 
changes in renal function. If, therefore, in the presence of clinical 
evidence suggestive of renal infection, the freshly drawn urine .shows 
cocci in abundance, with a small amount of albumin, a few red blood 
cells, and many leukocytes or a little pus, with a normal or nearly 
normal phtlialein excretion, the diagnosis of coccus infection is justified. 
If, on the other hand, examination of the urine shows many bacilli, a 
little albumin, and much pus, with marked diminution of the phthalein 
excretion, a diagnosis of colon bacillus infection is unavoidable. Since 
the suppurative lesions concern those parts of the kidney relatively 
inaccessible to drugs, their treatment must in the majority of cases be 
operative, but the lesions of the colon group, invoKdng chiefly portions 
of the kidney which are relatively accessible to the formalin-containing 
drugs, a thorough trial of medical treatment in these cases is often 
advisable. It thus becomes evident that an accurate diagnosis between 
the tAvo types of non-tuberculous renal infection is of great practical 
importance from the standpoint of therapy. 

Severe Intraperitoneal Hemorrhage from Small Superficial Veins 
of a Myomatous Uterus. — A most unusual and very interesting case 
of a condition which very seriously threatened the patient’s life has 
been reported by Gerstenberg {Zentralbl. f. Gyn., 1916, xl, 795). 
The patient Avas a nurse, aged thirty-nine years. While on night duty, 
taking care of a man Avhom Avith great difficulty she Avas able to lift or 
move, she AA’^as seized one night a fcAV days before her menstrual period 
Avith several fainting spells. She attributed these to her run doAvn con- 
dition, Avith the hard Avork that her night duty entailed. The next 
night she had another, more severe attack, whereupon she took an 
alcoholic stimulant and Avent home to bed, Avhere she Avas found the 
next morning in a state of collapse. On examination by Gerstenberg 
at this time the uterus was found to be small and retroA'^erted, Avith a 
hard, roughly spherical tumor somewhat larger than a fetal head, 
lying above it. The diagnosis was obAUOusly a subserous myoma; the 
advice given was rest and building up measures, to be folloAA'^ed later 
by operation. The next morning the author Avas urgently summoned 
again, and found the patient pulseless and presenting unmistakable 
signs of severe internal hemorrhage. By means of active stimulation 
and abdominal compression it Avas possible to transport her to the 
clinic, Avhere the abdomen Avas immediately opened, practically Avithout 
anesthesia. The abdominal caAUty was found filled with an enormous 
amount of dark, almost entirely uncoagulated blood, apparently of 
venous origin. A rapid search of the tubes, ovaries, fibroid tumor, 
bladder, and intestines failed to shoAV any source of the hemorrhage. 
Only after throughly cleansing the pelvis and draAA’ing the uterus and 
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tumor well forward were two tiny slits found in the peritoneum covering 
f No blood was eomS2^?om 

rf® O'^er small veins, and showed^a few 

attaclied blood clots. In the absence of any other source of hemorrhage 
the conclusion wp unavoidable that these small veins, engorged from 
the pressure of the adjacent myoma, and especially so just before the 
menstrual epoch, had ruptured and had been bleeding more or less 
continuously since the first fainting attacks three nights before. Only 
thus could tlie enormous amount of blood found in the abdomen be 
explained in view of the very small venous tears. The fact that no 
hemorrhage was taking place at the time of operation could easily be 
explained by the exsanguinated condition of the patient. The opera- 
tion consisted in removal of the fibroid tumor and ligation of the veins. 
The patient stood it fairly well; the next day the menses appeared, and 
norrnal recovery took place. Two and a half months later tlie patient 
was in good healtli save for a certain degree of anemia. 


DISEASES OF THE LARYNX AND CONTIGUOUS 

STRUCTURES 


UNDER THE CHARGE OF 

J. SOLIS-COBEN, M.D., 

PHIIADELPHIA. 


Death of a Child during Suspension Laryngoscopy. — ^T urner (Joar. 
Laryngol., August, 1916) reports this case: A female infant, aged two 
and a half years, had undergone frequent reintubation for diphtlieria 
during a period of nine weeks. One month after dismission from hospital 
severe dispnea recurred and she was submitted to examination by sus- 
pension laryngoscopy under anesthesia after preliminary injection of 
- 5 -^- 5 ^ grain of atropin. Respiration ceased immediately upon introduc- 
tion of the tongue spatula. This was removed at once and artificial 
respiration instituted but witliout obtaining the desired effect. Tracheo- 
tomy was rapidly performed and artificial respiration again resorted to, 
but 'without success. The right vocal cord had a somewhat uneven out- 
line, and the mucous membrane beneath it was edematous. 


Diffuse Diabetic Ulceration of the Pharynx and Lar;^.— -A rrow- 
SJiiTH {Laryngoscope, September, 1916) reports a case, the seventh on 

rLrd it is intoated, in a n-oman aged slxty^s^^ "t tira s 

a year, had suffered from gradually increasing ^ ™ 

regurgitated liquids through the nose on attempts .^waHov mg them 
Wassermann tests and sputum examinations negatived s.^phil s I 
+„Kprpiilosis Recalling a similar case observed about IbJU m me 
prLtice of his friend Dr. Westerbrook, a somewhat similar instance m 
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Ins own practice, and a report by Dr. Friedenthal of 5 cases of dia- 
betic ulceration of the pharynx and larynx, he decided that this case 
belonged in that category. A twenty-four-hour specimen of urine 
yielded between 4 and 5 per cent, of sugar. The institution of the 
Allen scheme of treatment produced decided improvement of the 
glycosuria, but witliout much change in the local condition. There 
was ulceration of the uvula, the retina, the posterior wall of the pharynx, 
and of the laryngeal surface of the epiglottis, and the right arytenoid. 


An Epi-hyal Bone in a Human Subject.— Gutheie {Joiir. Laryngol., 
July, 1916) reported this case to the Laryngological Section of the Royal 
Society of Medicine. It occurred in a man about fifty years of age 
suffering from carcinoma of the upper end of the esophagus. A radio- 
gram by Dr. Oram showed a chain of bones apparently representing a 
complete “hyoid arch,” composed of the basi-hyol (body of hyoid), 
cerato-hyal (short process of hyoid), epi-hyal, and stylo-hyal, the condi- 
tion being similar to that seen in the dog. 


The Upper Respiratory Passages in Habitual Users of Cocain and 
Heroin. — ^Ridpath {Laryngoseo'pe, January, 1916) has carefully ex-, 
amined a number of instances of sniffers of these drugs and finds that 
the constant use of heroin or cocain upon a mucous membrane produces 
congestion and tumefaction followed by atrophy and anemia; but the 
sensibility of the mucous membranes is not affected. Catarrhal affec- 
tions are less prevalent than in non-users of the drugs. Heroin produces 
a thin acrid discharge, and cocain causes epistaxis. 


Vernal Catarrh Cured with Radium. — Delavan (Radium, November, 
1916), in an article on Radium in the field of Laryngology states that 
the Radium Institute of London reported excellent results in the treat- 
ment of “Vernal Catarrh,” patients treated for it with radium having 
in a large proportion of cases been cured without recurrence, although 
under observation for a series of years. 


Tuberculosis of the Frontal Sinus. — ^Thomas (Jour. Am. Med. Assn., 
July 24, 1915) reports two cases, and states that but five in all have 
been reported previously and of which he gives a synopsis. Of these 
live, four terminated fatally, and the other had remained well seven 
months after operation. Of the author’s cases one recovered after two 
operations and had remained well for more than two years. The other 
case had been subjected to an extensive intranasal operation two years 
before consulting Dr. Thomas. It is reported as a case of tuberculous 
frontal sinusitis, with osteomyelitis, epidural, subdural, and cerebral 
abscesses resulting in death; a necropsy having been held. 


Bleeding Polypus of the Turbinate Body. — Matsui (Laryngoseo'pe, 
February, 1916), in an article on the “Turbinal Origin of Bleeding 
Polypus of tlie Nose,” states that he had seen two cases in the clinic 
of Prof. Ino ICubo, both' of which grew out of the lower turbinal and 
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bled constantly They are reported in detail and their minute anatomy 
described and depicted,^ The tumor parenchyma of these growths is 
made up of an increase in connective tissue and vessels, and according 
to the preponderance of one or the other element they may be termed 
fibroma, angioma or fibro-angioraa. They originate from the tissue of 
the gland stratum of the nose. 


Papilloma of the Nose. — Callison {Laryngoscope, March, 1916) re- 
ports the detailed study of a true papilloma or papillary fibroid spring- 
ing from the region of the middle turbinate, bulla and infundibulum, in 
a colored female forty years of age. 


Safety-pin Expelled from the Esophagus into the Rhinopharynx 
During Anesthesia. — ^K aufm.\n (Laryngoscope, September, 1916) re- 
ports the case of a female, aged nineteen years, who swallowed an 
open safety-pin wliich was located by roentgen ray at about four and a 
half inches down the esophagus. Etlier -was administered and caused 
much retching and vomiting. Thorough exploration of the esophagus 
revealed only a few punctate hemorrhages but no pin. It was assumed 
that the p'in had passed into the stomach, but roentgen-ray inspection 
of the stomach did not reveal the pin. Dr. Bird then roentgen-rayed 
the head, and detected tlie pin lodged in the postnasal space, when he 
removed it with little difficulty. 

Treatment of Traumatic Salivary Fistula of the Parotid by Immobili- 
zation. — ^PiETRi (Rev. de laryngoh, d’otol. ci de rliinol., March 15, 1916) 
describes a number of cases of salivary fistula following gunshot wounds, 
and details the various treatments instituted. None of them, it is 
said, can compare with the efiiciency of simple absolute repose of the 
jaws, and feeding the patient with liquids through a tube, the treat- 
ment requiring several weeks of patience. Some twenty to thirD' cases 
were observed and cured, and some of the most characteristic of them 
are pictured in the context. 


HYGIENE AND PUBLIC HEALTH 


UNDER THE CHARGE OF 

MILTON J. ROSENAU, AI.D., 

PROFESSOR OP PREVENTIVE MEDICINE AND HVOIENE, HARVARD MEDICAL SCHOOL, 

BOSTON, MASSACHUSETTS, ^ 

AND 

JOHN F. ANDERSON, M.D., 

formerly director OF THE HYGIENIC LABOR.ATORY. PDBLIC HEALTH SERVICE, 

WASHINGTON, D. C. 


TMetarv Deficiency as the Etiological Factor in PeUagraj-VEDDER 
August 1, 1916, xxwiii. No. 2) presente the concep- 
& Mdincy diseases ,vldcl. has been formed during the slndy 
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of beriberi and scurvy. This conception is that tiiere are certain 
liitherto unloiown chemical substances called vitamins which are 
present in small, varying amounts in foodstuffs. A definite supply 
of these substances is necessary to maintain normal metabolism, and if a 
group of people live on a diet deficient in any one of these vitamins 
the corresponding deficiency'’ disease is produced in a certain number 
of these people. In the case of beriberi, people living exclusively on 
over-milled rice, which is deficient in the beriberi preventing vitamins, 
develop the disease. If a group of people live for a period on food 
deficient in scurvy vitamins, a number of them will develop scurvy. 
A deficiency disease is very different from malnutrition, for the scurvy 
patients’ diet may contain an adequate amount of proteins, fats, 
carbohydrates and inorganic salts and yet may lack certain definite 
chemical substances, the vitamins, which prevent scurvy. Each 
individual requires a definite quantity of these vitamins to maintain 
normal metabolism and this amount varies with the individual. Taking 
into consideration these facts in respect to known deficiency diseases, 
scurvy and beriberi, the author puts the query, “Is it possible to 
consider pellagra as a deficiency disease?” He considers the evidence 
on this point under the following heads: (1) What analogies exist 
between pellagra and the two proved deficiency diseases, beriberi and 
scurvy? (2) Can the e’vidence pointing toward infection be reasonably 
explained according to a deficiency hypothesis? (3) Is any deficiency 
demonstrated in the diet of pellagrins? (4) Can the great increase in 
pellagra during recent years be explained by the deficiency hypothesis? 
(1) Pellagra shows great similarity to beriberi and scurvy with regard 
to clinical and pathological phenomena. The condition of the gums 
and mouth, the gastro-intestinal lesions, the nervous symptoms in 
pellagra and scurvy show marked similarity. There are also similarities 
existing between pellagra and beriberi. Tlie condition of the intestine 
is somewhat alike in these two diseases, and considerable likeness in 
the lesions of the nervous system and in the symptomatology referable 
to the nervous system has been noted. Analogies exist between the 
epidemiologie data in pellagra and beriberi, both being closely associ- 
ated with poverty and poor diet. Both these diseases are extra- 
ordinarily frequent in institutions, especially hospitals for the insane. 
The liistory of the investigations as to the cause of these two diseases 
is alike in many respects. Although all these analogies prove nothing 
definite yet they are very suggestive in considering the question of 
whether pellagra is a deficiency disease. (2) The evidence pointing 
toward pellagra as an infection may be explained if the hypothesis 
that pellagra is due to a dietery deficiency be assumed. It may seem 
impossible that the very pronounced lesions caused by the disease are 
due to a mere dietery deficiency but the pathologic condition observed 
in other deficiency diseases, namely, scurvy and beriberi is just as 
severe. Another piece of evidence pointing to pellagra as an infectious 
disease is the tendency to self-limitation of the attacks in the absence 
of specific therapy and presumably rvithout any change in the defective 
diet that produced tlie disease. Since it has not been determined wliich 
foods contain the necessary vitamins to prevent pellagra it might be 
possible for the patient to receive some nourishment which has supplied 
the deficiency and therefore caused improvement. The converse of 
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tHs proposition has also been stated that pellagra patients sometimes 
become worse and die m spite of the fact that they are ha\'ing apparently 
an excellent diet. But this diet may have been deficient in the necessary 
^tamms or the patient may have been unable to assimilate them, 
furthermore, it is an authenticated fact that patients with dry beri- 
beri often die although they are fed on the proper diet beeause the 
disease has progressed to such a point that death is imminent. The 
tact that pellagra appears in the spring and improves during the summer 
and fall to recur again the next spring points distinctly toward the 
metary hj^iothesis^ and not toward the infection theory as no known 
infection acts in this way while beriberi acts e.\-actly in this wajx This 
action of the_ disease is thought to be due to the dietary habits of the 
people, that is, the poor live chiefly on flour, cornmeal, canned goods 
and salt meat in the winter and such diet after several months produces 
the lesions which appear in the spring. 'i^Tien fresh vegetables and 
fruits appear in the late spring and early summer, the deficiency is 
remedied and the condition improved. Although the statement that 
in about 90 per cent, of the cases studied there was personal contact 
or association with a previous case of pellagra seems to be strong^" in 
favor of tlie infectious nature of the disease, it is really of little signifi- 
cance, for 43.5 per cent, of these contact cases have occurred among 
members of the same familj’- who have presumably the same diet. As 
to the remaining 46.5 per cent., where contact with a case outside the 
family has been demonstrated, it may be said that pellagra is so common 
in many parts of the soutli that really every one has come into contact 
or associated with a case of pellagra. The fact that a very large part 
of the population has been in contact with cases without developing 
the disease takes awaj’’ from the importance of contact as an etiologic 
factor as does the fact that doctors, nm^es and attendants in closest 
contact seldom acquire the disease. Density of population seems to 
bear no relation to the spread of pellagra, as in Spartanburg, S. C., the 
mill villages present a rate of 142 cases per 10,000, while the rest of the 
citj’- population living imder the same conditions of congestion gives 
only 29 cases per 10,000 inhabitants. The greater nmnber of cases in 
the mill villages is explainable if it is granted that pellagra is a deficiency 
disease, as the population of these villages is a homogeneous group 
of people of the same economic status living on a poor class of food. 
The Pellagra Commission collected considerable eAndence to show 
that proximity of domicile was an important factor in the incidence of 
pellagra and that, since this w^as true, the disease must be of infectious 
origin. They found that new cases of the disease developed almost 
exclusively in small foci vdthin which one or more cases of the disease 
already existed, the greatest number occurring in the firet zone, the 
next in the second and the least in the third. However, it seems that 
tills incidence of cases can be explained if the disease is caused by a 
dietary deficiency as the majority of people living in the house with a 
pellagra patient, that is, those included in Zone 1, would be e.\TOsed to 
the same deficiency of diet. The large number of the cases in Zone 2 is 
explained by the fact that pellagra is commoner among the poor than 
nSnmr the well-to-do and the poor people live in tlie same part of a 
tovm^or village and so are practically segregated. Therefore tliere 
would natiually be more cases in tlie neighborhood immediate^ 
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surrounding the house where a case existed than there would be in 
a remote and more prosperous section of the. city. While there is a 
tendency for pellagra to occur in that part of a community having 
primitive systems of disposal rather than in the part having proper 
sewage systems, this proves nothing, for the poorer sections which 
have the less developed systems, are the sections Avhere poverty and, 
consequently, a poorer dietary exist. The commission has shown a 
tendency to believe that, because they have not found any special 
food to be the causation factor, the disease could not be of dietary 
origin, and that if it were a deficiency disease, fresh meat, milk and 
eggs might be supposed to supply this deficiency. They liave collected 
evidence to show that of the 82 persons in families using fresh meat 
daily, 4.88 per cent were pellagrins. This evidence is not considered 
conclusive because (1) it does not consider in sufficient detail the 
quantities of the various foods used; (2) it considers individual food- 
stuffs and then' influence rather than the total diet; (3) the possi- 
bility that wheat-flour is mainly responsible for the deficiency has not 
been investigated sufficiently; (4) in an investigation of the diet of 
pellagi’ins it was found that among both the poorer and the well-to-do 
cases, there were some circumstances as a result of which the patient 
had lived on a very one-sided diet, in every case consisting chiefly of 
floui’, corn products, or potatoes, with the addition of salt meat or 
canned vegetables; (5) pellagra is becoming more common in the 
south every year and an attempt has been made to explain this in 
accordance with the hypothesis that it is due to a dietary deficiency. 
The following facts indicate that changes have occurred in the dietary 
of the population as a whole during the last ten years: (1) The popu- 
lation itself has increased greatly, especially the industrial population 
among which the dietary is distinctly inferior to that of the remainder 
of the population. (2) There has been a great change in the purchasing 
power of the population, but there has also been a greater increase in the 
price of food so that there is a distinct tendency for poorer people 
to cut down the consumption of fresh meat, eggs, vegetables, and 
fruit and to increase the consumption of such staples as cornmeal, 
hominy, and flour. (3) Such tendencies were actually demonstrated 
in a number of cases investigated and statistics were collected which 
showed that the per capita consumption of fresh meat and of pure 
lard had decreased very considerably in the last ten years while the 
consumption of canned goods, cornmeal, and flour had increased. 
As a result of the investigations the conclusion is reached that the 
hypothesis that pellagra is caused by a dietary deficiency seems very 
plausible, and must be considered in subsequent studies of the disease. 


How Tuberculosis is Contracted.— Smith {Jour. Med. Research, 
1915, xxxii, 417) states that the beginning of the tuberculous changes 
in the wall of the minute bronchi is not in itself proof that the bacilli 
are air-borne, nor does it prove that inhaled bacilli have penetrated 
directly the mucosa of the minute bronchia. The development of 
tuberculosis in the apical lobes in man is best accounted for by the 
less active aeration and less active lymph current. Rib pressure may 
contribute toward fixing the bacilli. Bacilli, deposited either from the 
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air or the blood in other lobes are either destroyed or promptly carried 
by the Wph ciiirent to the lymph nodes, where they are gradually 
des^ojmd. The phenomenon of phthisis in man is strong e\ddence 
that the himan being possesses a relatively high degree of resistance to 
the tubercle bacillus. 


Arsenic in "ChemicaUy Pure” Zinc.— Myers {Pnhlic Health Reports, 
October 6, 1916, vol. xxxi. No. 40) examined eight samples of metallic 
zinc purporting to be chemically pure and free from arsenic and found 
them to contain arsenic. After specifications were submitted requiring 
arsenic-free zinc, samples of impure zinc were also received. Amounts 
varying from 1 to lO parts per 1,000,000 of metallic arsenic were found. 
This fact shows that it is necessary for analj'sts in food, drug, and public 
health laboratories to examine all chemicals for themselves. 
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The Specificity of Streptococci. — jVIuch has appeared in recent lit- 
erature indicating the importance of streptococci in human disease. 
Various authors liaTm approached the subject from different angles. 
Some have been content with isolating these microorganisms from 
tissues and offering tliis eridence as demonstrating the causarive 
factor in the disease, others have studied the streptococci from various 
sources hoping to find a means of classification which would indicate 
their biological and pathogenic qualities, a third group has attempted 
to distinguish the streptococci only by their ability to locate in par- 
ticular regions and induce disease in them. Henrici (Jour. Infeet. 
Dis., 1916, xLx, 572) studied 53 strains of _ streptococci from various 
soiuces, comparing the cultural characters with the pathogenic qualities 
as exhibited in infection of rabbits. The streptococci used were classified 
according to the method of Andrewes and Horder using tlie hemolytic 
test to diride the two main groups. Two hundred and twenty-five 
rabbits were inoculated with varying amounts of culture and were 
autopsied at intervals of tAvo to ten days. Careful observations were 
recorded and tissues were studied microscopically. The autlior found 
lesions in the brain, heart, arteries, muscles, joints, and kidneys. In no 
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instance were the lesions in any one of these tissues produced by a 
single type of streptococci alone. It was quite remarkable that inflam- 
matory processes induced by the streptococcus pyogenes were not 
uncommonly identical with those produced by the viridans group. 
In only a few instances were abscesses found. From these results it 
would appear that the strains of hemolytic streptococci used in the 
experiments were of low virulence. The author could find no evidence 
"that any of the organisms tested showed an elective affinity for par- 
ticular tissues. Valvular heart lesions developed in about 9 per cent, 
of the rabbits inoculated with non-hemolytic strains and in 11 per cent, 
of those receiving hemolytic streptococci. Myocardial lesions simulating 
those found in acute rheumatic fever occurred with equal frequency 
in animals receiving the hemolytic or the non-hemolytic varieties. He 
concluded that from the evidence obtained from the experiments we 
are not justified in recognizing any particular class of streptococci as 
specific for rheumatic fever. In general he found the hemolytic strepto- 
cocci more virulent than the non-hemolytic, although the two classes 
localize in the same tissues with equal frequency. 


Multiple Telangiectatic Hemangiomata. — Cutaneous hemangiomata 
are quite common and are quite frequently seen about the face. Many 
of tlrem appear to have a congenital origin although they may not be 
observed until, by increase in size, they form a definite tumor mass in 
early years of life. It is not uncommon to find these vascular tumors 
progressively enlarging and sometimes even recun’ing after removal. 
The question of malignancy has given rise to much discussion although 
metastatic growths Iiave not been demonstrated. This type of tumor 
is not common in the internal organs. Schmitt (Ce7ii. f. Path., 1916, 
xxvii, 145) describes a case of hemangioma arising in a child of three 
months and making its simultaneous appearance in two situations. 
The one was lying in the orbital fossa and was recognized clinically and 
removed by operation. At autopsy, a few days later a second mass was 
found along the trachea in close proximity to the right thyroid. The 
histological character of the tumor simulated an angioma simplex with 
evidence of progressive extension of the capillary structure into the 
surrounding tissues. This infiltrating character of the growth has led 
numerous authors to classify these tumors among the sarcomata. 
The capillary structures forming the main element in the tumor are 
seen as wormj'- masses with thick walls composed of endothelial over- 
growth. At times the lumina are well preserved or even dilated, and 
at others, the lumen is occluded by the proliferated tissue so that 
no blood elements are to be found within them. A number of other 
cases of multiple angiomata have been described by other authors. 
In some of them skin tumors were associated with similar structures 
in the internal organs. The wide distribution of the tumors in some 
of these cases is quite Temarkable, but jmt there is no evidence of true 
metastatic implantation. It would rather appear that we are dealing 
with multiple primaries. 


Histological Lesions in Pellagra, Fasting and Experimental Scurvy. 
— Not a few of the studies carried out upon nutritional diseases and 
particularly pellagra have been made by the Italians. In fact, much 
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of the earlier work indicating the relation of corn to pellagra began 
with the studies of Ballardini. For the group of manifestations arising 
from_ the eating of _ deteriorated corn they have coined the term 
maidism. According to its use the word may be applied to various 
clinical and pathological manifestations making their appearance at 
various stages during the nutritional disturbances. Rondoni and 
Montagnani (Sperimeniale, 1915, hdx, 659) have again re%dewed 
the pathological changes occimring not only in “maidism” but also ' 
in scurvy and^ fastmg. They point out that a comparison of the 
histological lesions is essential for a proper understanding of each. 
The fasting experiments were made upon guinea-pigs, observations 
being made upon both the acute and chronic types. The outstanding 
features were general emaciation, atrophy of organs, especially spleen 
and liver; enlargement of adrenals. In another series of experiments, 
guinea-pigs were fed on corn flour and histological studies were made 
upon the animals dying spontaneously. In these animals petechial 
hemorrhages were occasionally seen in various organs. The liver 
showed evidence of degeneration as ivell as proliferation of the bile 
ducts and liver cells. Central hyperemia was also common. The heart, 
lungs, intestine, kidney and pancreas showed no evidence of change 
other than occasional hemorrhages. The spleen showed evidence of 
fibrosis about the central arteries and the organ was slightly increased 
in weight though not in size. The authors claim to have observed 
fairly constant changes in the thjToid, consisting of a hyperemia, 
hyperplasia and increase in the colloid content. Occasionally patches 
of fibrosis also appeared vdthin the thyroid. A similar hyperemia and 
hyperplasia was found in the adrenals, being particularly marked in the 
cortex. The medulla showed but little change. The important changes 
observed in the central nervous system were in the cord in which the 
ganglion cells of the anterior horn showed evidence of degeneration. 
Less marked degeneration was present in the cerebellum. They con- 
clude that exclusive corn feeding may produce lesions more or less 
serious in many organs and tissues, which explains the cachexia and 
death of the animals. Of particular interest were the lesions of the 
tlijToid and suprarenal in which a degree of sclerosis may be associated 
with the functional disturbances. The sclerosis of tlie thyroid differ- 
entiates the “maidism” from simple emaciation. “Maidism” can be 
differentiated from scurvy by the presence of the sclerosis in the former 
and the predominant hemorrhages in the latter. Furthermore tlie 
degenerations in the nervous system are more marked in “maidism.” 
The authors suggest tliat “maidism” may be the result of toxic sub- 
stances present in good corn or the deficiency in corn of a certain 
unknown product necessary for the normal development and function 
of the glands of internal secretion. 


Notice to Contributors. — ^All communications intended for insertion in the 
Original Department of this Journal are received only unlh the distinct under- 
standing that they are contributed exclusively to this Journal. 

Contributions from abroad written in a foreign language, if on examination they 
are found desirable for this Journal, will be translated at its expense. 

A limited number of reprints in pamplilet form, if desired, will bo furnished to 
authors, provided the request for them be written on the manuscript. 

All communications should bo addres^d to-- tt q a 

Dr. George Morris Piersol, 1913 Spruce St., Phila., Pa., U. ... A.^ 



CONTENTS 


ORIGINAL ARTICLES 

Epidemic Poliomyelitis: Its Nature and Mode of Infection. .... 157 
By Simon Flexner, M.D., New Yoi'k. 

Some Practical Considerations in the Administrative Control of Epidemic 

Poliomyelitis 160 

B}'’ Haven Ejibrson, IN'I.D., Commissioner of Health, New York City. 

Poliomyelitis ; the Preparalytic Stage and Diagnosis 178 

By John Ruhrah, M.D., Baltimore, Md. 

The Clinical Aspects and Treatment of Acute Poliomyelitis .... 188 

By Theodore Le Boutidlier, M.D., Visiting Physician to Phila- 
delpliia Hospital for Contagious Diseases; Clinifal Profo.ssor of 
Pediatrics, Woman’s Medical College of Pennsylvania. 

Epidemic Vaginitis in Children 207 

By B. K. Rachford, M.D., Professor of Pediatries, Universit}': of 
Cincinnati. 

How Closely Do the Wassermann Reaction and the Placental Histology 

Agree in the Diagnosis of Syphilis? 212 

By J. Morris Slemons, M.D., New Haven, Conn. 

A Study of Von Jaksch’s Anemia 218 

By Ralph G. Stillman, M.D., Clinical Pathologist, New York 
Hospital, New York City. 

A Case of Yeast (Monilia) Infection of the Lung 231 

^ By Charles E. Simon, B.A., M.D., Professor of Clinical Pathology 
and Experimental Medicine at the University of Maryland. 

The Role of the Leukocytes in Viridans Endocarditis and the Effect of 

Nuclein Injections 235 

By Herbert Fox,'M.D., and Frank B. Lynch, M.D., Philadelphia. 

The Interpretation of Certain Blood-pressure Ratios 240 

By Willard J. Stone, M.D., Toledo, Ohio. 

Vincent’s Angina 256 

By Andrew T. McClintock, M.D., Wilkes-Barre, Pa. 

Some Facts and Fallacies Concerning Abdominal Adhesions and Bands 261 
By George G. Ross, M.D., and J. Bernhard Mencke, M.D., 
PhDadelphia. 

VOL. 153, NO, 2. — ^FEBRUARY, 1917. G 



11 


contents 


The Treatment of Syphilis of the Central Nervous System with Intra- 

spinal Injections of MercuriaUzed Serum . ' . 265 

By Julian Mast Wolfsohn, M.S., M.D., Assistant Professor of 
Neurology, Leland Stanford Universit}’, Department of Medicine, 

San Francisco, California. 

Hematemesis Due to Chronic Appendicitis, with an Explanation of its 

Pathological Physiology 273 

By John H. Outland, M.D., Surgeon to Bethany and Swedish 
Hospitals, and Logan Clendening, M.D., Kansas City, Missouri. • 


REVIEWS 

A Manual of Chemistry. A Guide to Lectures and Laboratory Work 
for Beginners in Chemistry. A Text-book Specially Adapted for 
Students of Medicine, Pharmacy, and Dentistry. By W. Simon, 

Ph.D., M.D., and Daniel Base, Ph.D 276 

A Text-book of Practical Therapeutics. By Hobart Amory Hare, B.Sc., 

M.D ; 277 

The Practitioner’s Visiting List for 1917 . . , 277 

Medical Clinics of CJiicago, November, 1916 278 

Applied Immunology. By B. A. Thomas, A.h'L, M.D., and R. H. Ivy, 

M.D., D.D.S 279 

The Sex Complex. A Study of the Relationship of the Internal Secre- 
tions to the Female Characteristics and Functions in Health and 

Disease. By W. Blair BeU, B.S., M.D 280 

The Criminal Imbecile. An Analysis of Three Remarkable Murder 

Cases. By Henry Herbert Goddard, M.D 281 

An Introduction to the Study of Color Vision. By J. Herbert Parsons, 

D.Sc., F.R.C.S 282 

Refraction of the Human Ej'e and Methods of Estimating the Refraction. 

By James Thorington, A.M., M.D 283 

Diseases of the Sldn. By Richard L. Sutton, M.D 283 

Who is Insane? By Stephen Smith, M.D 285 

Surgical and Gynecological Nursing. By Edward Mason Parker and 

Scott Dudley Breckenridge 285 

Physics and Chemistry for Nurses. By Amy Elizabeth Pope .... 286 


PROGRESS OF MEDICAL SCIENCE 

MEDICINE 

UNDER THE CHARGE OF 

W. S. THAYER, M.D., and ROGER S. MORRIS, hl.D. 

The Lipoids (“Fat”) of the Blood in Diabetes 287 

The Production of Amyloid Disease and Chronic Nephritis in Rabbits by 

Repeated Intravenous Injections of Living Colon Bacilli .... 288 

Chemical Vemiis Serum Treatment of Epidemic Mcnmgitis . . ■ , ■ 

The Non-coagulable Nitrogen of the Blood in Intestinal Obstruction . -SS 
The Development of ^lalaria Parasites in Three American Species of 
Anopheles • • • ' 



CONTENTS 


111 


SURGERY 

UNDJiU THE CHARGE OF 

T. TURNER THOMAS, M.D. 

Transplantation of Fascia for Pointed-toc Deformity 290 

Proving the Collateral Circulation in a Case of Femoral Ancuiysm by the 

Henle-Coenen Sign 290 

The Electromagnet in War Surgery 290 

The Effect of the Pointed Bullet on the Shaft and Ends of the Bone . . 291 

Gunshot Wounds of Periplieral Nerves 291 

A Study of Exstrophy of the Bladder 292 

Direct Neurotization of Paralyzed Muscles 292 


THERAPEUTICS 

UNDER THE CHARGE OF 

SAMUEL W. LAMBERT, M.D. 

TJic Treatment of S 3 T)hilis of the Central Nervous System .... 293 

Antidotes in Mercuric Chloride Poisoning 295 

The Ultimate Results in the Treatment by Artificial Pneumothorax . . 295 

Exophthalmic Goitre 296 


OBSTETRICS 

UNDER THE CHARGE OF 

EDWARD P. DAVIS, A.M., M.D. 

Puerperal Gangi-ene of the Extremities 297 

Leukocytosis in Pregnancy, Labor, and the Puerperal Period .... 299 

Cesarean Section through the Lower Uterine Segment 299 

Application of Anoci-association to Obstetrics 300 

Perineal Anesthesia in Labor 300 

Retractions of the Uterine Muscle Associated with Obstructed Labor . 300 

The Scope and Limitations of Modern Obstetrics 301 


GYNECOLOGY 

'' UNDER THE CHARGE OP 

JOHN G. CLARK, M.D. 

Does Spontaneous Healing of Renal Tuberculosis Occur? 302 

O.xj'gen in Cystography and Pyelography 302 

The Pessary Treatment of Retroversion 303 

Studies of the Menopause 304 



IV 


CONTENTS 


HYGIENE AND PUBLIC HEALTH 

UNDER THE CHARGE OF 

MILTON J. ROSENAU, IM.D., and JOHN P. ANDERSON, M.D. 

Artificial Purification of 03 'sters 305 

Hemotytic Streptococci Found in Milk 306 

The Correlation of Certain Reactions of Colon Bacilli and Like Organisms 

with Source 307 

The Bacteriolog}^ of the Bubble Fountain . . ' 307 

Experimental Epidemiologj’' in Tuberculosis 308 


PATHOLOGY AND BACTERIOLOGY 

UNDER THE CHARGE OF 

JOHN McCRAE, M.D., M.R.C.P., and OSEAR KLOTZ, M.D., C.M. 

The Cytologj' of the Exudate in the Early Stages of Experimental Pneu- 
monia 309 

Spontaneous Amebic Dysentery in Monkeys 310 

The Bacteriolog}' of the Urine in Lobar Pneumonia 311 

Antibody Productions by Tj-phoid Vaccines 312 



THE 


AMEEICAN JOUENAL 

OP THE MEDICAL SCIENCES 

FEBRUARY, 1917 


ORIGINAL ARTICLES 

EPIDEMIC POLIOMYELITIS: ITS NATURE AND MODE 
OF INFECTION.! 

By Simon Flexner, M.D., 

NEW YORK. 

present tinje, wliile we are under the influence of the serious 
epidemic of the past summer and autumn, may be the most favorable 
time to impress certain essential facts regarding poliomyelitis upon 
the general medical profession. 

Epidemic poliomyelitis, or infantile paralysis as the disease is 
variously and on the ivhole erroneously called, is becoming increas- 
ingly familiar to us. Indeed, each year since 1906 the disease has 
prevailed in some part of this country in severe or even epidemic 
form. It is, of course, true that epidemics had occurred in this 
country before, but their relatively small size and their infrequency 
marked them off sharply from the epidemics prevailing since 1906. 
The recent experience America has been passing through is, however, 
not exceptional, since during the same period the disease has become 
more prevalent throughout the world — affecting the European 
countries, the West Indies, South America, the far East, Australia, 
etc. This very wide and general distribution of the disease can be 
attributed to the endemic focus in northern Europe, ever becoming 
more and more active, which culminated in the severe epidemic 


* Part of the discussion on Poliomyelitis held at the College of Physicians of 
Phihadelphia, December C, 1916. 
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outbreak in Sweden of 1905. It was the epidemic of 1905 which was 
t e immediate forerunner of the pandemical occurrences mentioned 

Unfortunately, very considerable uncertainty exists still regarding 
the character and nature of this epidemic disease. Because of its 
recent mtroduction into this country a large part of the medical pro- 
fession has lacked familiarity with it. On the surface it is not so 
easy to identify the severe forms of the epidemic disease with the 
occasional and sporadic instance of infantile paralysis arising in every 
considerable communit}^, and yet essentially they are one and the 
same disease — that is, they are due to a common etiological agent, in 
the same manner as the sporadic instances and epidemics of cerebro- 
spinal meningitis are both caused by the meningococcus. 

Considerable difficulty and confusion have been introduced into 
the subject by tlie common names for the epidemic disease. As is 
usual, names express conceptions, and in this ease the names cliance 
to be misapplied. So long as the disease is conceived of as one 
attended by paralysis, which in turn is due to lesions of the gray 
matter of the spinal cord (or brain), a large number of cases are 
excluded altogether. Because we have now learned, thanks espe- 
cially to Wickraan, who studied the Swedish epidemic of 1905, 
that many cases of the disease, perhaps the majority, in epidemic 
times are not associated with any paralysis whatever. I shall not 
elaborate this point; I introduce it merely to emphasize its impor- 
tance in respect to tJie public healtli control of the disease. Others 
w'ho follow will doubtless refer to this same point. But I wish to 
leave you under no doubt tliat the disease we are considering appears 
in a variety of clinical forms, some of which are very slight and 
trifling and others of tlie profoundest severity. 

If I should be called on to define epidemic poliomyelitis — so-called 
— I should call it an acute infectious and communicable disease, 
attended sometimes, but by no means always, witla involvement 
of the central nervous organs, as a result of Avhicli incident paralysis 
often results. The parts of the central nervous organs most fre- 
quently involved are tlie meninges, with Avhich may be and often is 
associated injury to tlie gray matter of the spinal cord and brain 
leading to muscular paralysis. 

In its essential nature tlie disease is an infection. We now know, 
Blanks especially to the employment of monkeys for inoculation, 
tliat tlie microorganism causing it is very minute, filterable, indeed, 
but probably not invisible.. That is, by particular cultivation 
metliods a minute anaerobic microorganism has been secured which 
fulfils Koch’s law of causation. But I feel tliat it is better to ivait 
until this experimental work has been confirmed in other countries 
in which epidemic poliomyelitis occiws before proclaiming the micro- 
organism as tlie established cause of tlie disease. 

But what is of first importance is tlie discovery of tlie inanneyn 
which the microbic cause of poliomyelitis enters and leaves tJie body, 
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because tlie mode of infection so largely controls the methods of 
prevention to be taken. 

Tests carried out on monkeys have proved beyond doubt that 
the virus of poliomyelitis, so-called, exists regularly upon the 
mucous surfaces of the nose and throat and often of the intestine, 
with the discharges of which it may gain access to external nature. 
It has also been traced on the upper respiratory mucous membrane 
of healthy persons who may act as carriers, and has been found in 
several instances in the tonsils removed by operation several months 
after recovery from the acute disease, so that the existence of 
so-called chronic carriers has also been indicated. 

In spite of doubts and disputes concerning the mode of infection, 
this much we know positively, and hence should take sanitary 
measures accordingly: the infectious agent can and does enter and 
leave the body by the upper respiratory mucous membrane, and may 
at least leave the body with the intestinal discharges. Whether 
there are still other avenues of infection we do not know. Neither 
do we yet understand the tendency of tire disease to reach its height 
in the late summer and early autumn months. But in attempting 
to interpret that phenomenon we must still keep in mind that 
increasing intensive study is showing more and more that cases of 
the disease extend tlmoughout the winter, and in two mstances at 
least midwinter epidemics occurred in Sweden and Norway. 

Under the circumstances the disease is to be regarded as com- 
municable from .person to person — ^by the infected sick in any of 
the many forms in which it appears and by healthy persons who 
may be contaminated by the sick. It is, of course, not possible to 
control by isolation all exposed persons. But a large part of the 
problem of the public control of the disease rests on early and 
accurate diagnosis, and the reduction of exposure of persons who 
may become potential healthy carriers of the agent of infection. 

What is greatly to be desired is a simple, readily applied biological 
test which would give practically unmistakable answer as to whether 
poliomyelities was present or not. Such a test has not yet been 
devised. We cannot use the cultures for this purpose because they 
are too difficult to obtain; we can, however, use lumbar puncture, 
which in 90 per cent, or more of instances yields a definite result. 
In general, it may be stated that, irrespective of the severity of the 
sjmiptoms, lumbar puncture yields in cases of poliomyelitis a fluid, 
usually clear, but showing either morphological or chemical changes, 
or both these changes simultaneously. The mononuclear cells 
tend to be increased and globulin often is present. These changes 
in the cerebrospinal fluid, especially during periods of epidemic, 
should be regarded as presumptive evidences of poliomyelitic 
infection and measures of public protection taken accordingly. 
Moreover, as beginnings are being made in respect to a specific form 
of treatment, the employment of lumbar puncture and study of tlie 
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changes in the cerebrospinal fluid are affording the basis for the 
application of treatment at the more favorable periods, before con- 
tingent paralysis, has appeared, which may often determine whether 
the treatment will be effective or not. 

I must ask jmur^ indulgence for presenting a paper merely in 
outline. If the points presented impress you at times as being 
perhaps^ aphoristic, may I remind you tliat there exists competent, 
as I believe, clinical and experimental data for them all. 


SOME PRACTICAL CONSIDERATIONS IN THE ADMINISTRA- 
TIVE CONTROL OF EPIDEMIC POLIOMYELITIS.^ 

By Haven Emerson, A.M., M.D., 

COMSirsSIONER OF HEALTH, NEW YORK CITY. 


There are obvious practical limitations to the application of 
scientific laboratory and clinical knowledge in the public control of 
communicable disease. Emthermore, when the means of trans- 
mission, of immunization, and of detection of carriers of a disease 
are lacking the resources of the public health officer are sadlj’’ 
restricted. In ^^ew of the keen public and professional interest 
in the recent severe epidemic of poliomyelitis and the advantages 
which should accrue from a frank admission of the accepted facts, 
I venture to present the folloAving statement of the situation as it 
must face professional advisers of puhlic policies, so far as this 
particular disease is concerned. 

The use of popular educational publicity will go far to teach 
parents the necessity of obtaining competent medical advice 
immediately upon the appearance of fever, pain, digestive dis- 
turbance, or acute sjTnptoms of any kind in little children. Such 
advice is applicable at all times, but is listened to with respect only 
when the public is interested or is aroused to a particular danger. 
The benefit of follovdng such adduce is seen at once in the earlier 
home recognition of tlie common infections of childhood, a quicker 
appeal to the family physician, and in the more prompt and gen- 
eral reporting of communicable diseases of cliildren to the health 
authorities. To the adoption of such ad^^ce we may attribute the 
decided reduction of the infectious diseases (pertussis, measles, 
diphtheria, scarlet fever, and infantile diarrhea) diuing the past 
summer. 

The health officer can, with propriety, _ warn parents against 
allowing the indiscriminate association of children, and particularly 
ai^ainst contact with children in whose families tliere are acute 


1 Read before the College of Physicians of Phfladelphia, December G, 191G. 
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illnesses of any kind. As a type of simple, direct, practical advice 
the following extract from a circular of information to the public 
will serve for issue tlwough the field force and the newspapers: 

INFORMATION FOR THE PUBLIC.* 

“Infantile paralysis (poliomyelitis) is a catching disease. Ho\v it is 
spread is not yet definitely Icnown. In most cases the disease is prob- 
ably taken dhectlj’- from a sick person, but it may be spread indhectly 
through a third person who has been talcing care of the patient or 
tlu-ough children who have been living in the same household. 

The early sjTnptoms are usually fever, weakness, fretfulness or 
irritability, and vomiting. - There may or may not be acute pain 
at this time. Later there is pain in the neck, back, arms, or legs, 
with great wealmess. If paralysis is to occur it usually appears 
from the second to the fifth day after the siclcness begins. Many 
cases do not go on to paralysis. 

The germ of the disease is present in discharges from the nose, 
tlu’oat, and bowels of those ill witli infantile paralysis even in the 
cases that do not go on to paralysis. It may also be present in the 
nose and thi’oat of healthy children from the same family. Do not 
let your children plaj'- with children who have just been sick or 
who have or recentlj'- have had colds, summer complaint, etc. 
For this reason children from a family in whicli there is a case of 
infantile paralysis are forbidden to leave their home. If you hear 
of their doing so report it at once to the Department of Health. 

Persons over sixteen years of age, from families where there are 
cases of poliomyelitis, may continue at work unless their business has 
to do with the preparation or handling of food or drinlc for sale. 

If you hear of a case in your neighborhood and the house is not 
placarded, notify the Department of Health. 

IIoio to Guard Against the Disease. In order to prevent the occur- 
rence of this disease, parents should observe the following rules : 

Keep your house or apartment absolutelj'" clean. 

Go over all woodwork daily Avith a damp cloth. 

Sweep floors only after they have been sprinlded with sawdust, 
old tea leaves, or bits of neivspaper ivliich have been thoroughly 
dampened. Never allow dry sweeping. 

Screen your windows against flies, and kill all flies in the house. 

Do not allow garbage to accumulate, and keep pail closely covered. 

Do not allow refuse of any kind to remain in your rooms. 

Kill all forms of vermin, sudi as bed-bugs, roaches, and body lice. 

Pay special attention to bodily cleanliness. Give the children a 
bath every day and see that all clothing which comes into contact 
with the skin is clean. 

* Extract from leaflet issued by the New York City Department of Health, 
July, 191G. 
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Keep your children by themselves as much as possible. Do not 
albw them to visit moving picture shows or other places where 
children may ghther. 

Children should not be kept in the house; they should be out- 
oMoors as much as possible, but not in active contact with other 
children of the neighborhood. Do not take them on a street car, 
unless absolutely necessary, or shopping. 

Do not allow your children to be kissed. 

It is perfectly safe to let your children go to the parks and play- 
grounds if only two or three of them play together; they should 
not play in large groups, and you should not let them come into 
contact with children from other parts of the city. 

Remeinber that children need fresh air in the summertime, and 
outdoor life is one of the best ways to avoid disease. 

If there is a public shower bath in a school in your vicinity, 
send the older children there every day for a shower bath. This is 
perfectly safe and will help keep them in good health. 

Give your children plain, wholesome food, including plenty of 
milk and vegetables. 

Keep the milk clean, covered, and cold. Do not allow the milk 
or any other food to be exposed where flies may alight upon it. 

Wash well all food that is to be eaten raw. 

In Case of Sickness. Remember that during the hot weather 
children are apt to have stomach and bowel troubles. If your 
child is taken sick with loose movements of the bowels, or with 
vomiting, do not at once fear that it must be infantile paralysis; 
it may be simply digestive disturbance. Give the child a table- 
spoonful of castor oil and plenty of cool water to drink, and send 
for the doctor at once. 

If you cannot afford a doctor’s services, telephone the Depart- 
ment of Health and one will be sent free of charge. 

If a doctor or nurse from the Department of Health visits your 
home, give them all the information you can. They are sent to 
show you how to keep your children well. 

Do not give your children patent medicines or buy charms of 
any land to ward off the disease. The best preventive is cleanliness 
and strict observance of the rules that have been given.” 


And when the advice has been given, the most une.xpected and 
ex-travagant applications of it may ensue. Many a family of 
children was housed for w'eeks, often in tight-shut rooms, ci^en in 
July and August, the children’s pale faces pressed against the 
window panes, mute evidence of. their unreasonable imprisonment. 

The mother whose neighbor’s children across the tenement 
hallway are attacked with poliomyelitis, one of the four dying of 
the disease and another a permanent cripple, is not easily per- 
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siiaded that tlie warning of the health officer in papers, circulars, 
and by the visit of the nurse does not logically demand home 
isolation of the well during the epidemic. When the visiting 
nurse is met by a door slammed in her face, where previously 
welcomed as the family’s guardian and friend, we see how the laity 
reacts to the warning against contacts, the nurse being supposed 
to be constantly carrying disease from family to family. In the 
main, however, such educational propaganda is valuable but beyond 
this there is to my knowledge no warning or advice which can fairly 
be considered to produce any tangible results before or during 
an epidemic of poliomyelitis. There are sound reasons for advising 
the screening of living and eating premises against insects. There 
is always advantage in maintaining the person, the home, and the 
public highwaj'^ in cleanly condition. Cooked food is safer than 
raw food for children in summer. 

Up to the present moment there is no practical experience which 
can be claimed to show that environment, i. e., housing, street 
dust, sewage, garbage, water, food supply, domestic or wild animals 
or insects, whether blood-sucking or not, has anj^ relation to the 
origin or dissemination of poliomyelitis. 

Aside, then, from the teaching of the principles of personal hygiene 
and avoidance of fatigue, the need of obtaining medical services 
in the presence of siclmess and the probable advantage of avoiding 
contact between children during an epidemic, the hands of the health 
officer are tied by his ignorance of the means of transmission and 
the identity of carriers who do not show evidence of sickness. 

When a case of sickness occurs the difficulties do not diminish. 
Diagnosis cannot be said to be either easily or positively made 
unless there is a paralysis present at some time. The increasing 
probability that there are as many non-paralytic as paralj^ic 
cases does not satisfy the parents of children, who naturally look 
for some positive proof, specific for the disease when it is diagnosed 
in a non-paralytic form, before willingly relinquishing their child 
to hospitalization or submitting to a quarantine. 

We have no specific diagnostic test, though the spinal fluid 
considered in connection with a good history and definite clinical 
symptoms will, during an epidemic, even in the absence of paralysis, 
justify a positive diagnosis. 

The discordant opinions of other physician's, whose services are 
commonly obtained by a resentful family when report of a case of 
poliomyelitis is made by the regular physician in attendance, bring 
the official diagnosticians of the Health Department into diffieult 
relations with their fellow-practitioners, and not uncommonly 
result in feelings of resentment on the part of the family, which in 
one instance led to the institution of habeas corpus proceedings. 

In a disease so little seen or recognized in the past in general 
practice it is not uncommon to lose that agreement and approval 
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among physicians without which it is obviously impossible to obtain 
public compliance vuth restrictions or professional cooperation with 
health officers so necessary for early and universal notification. 

In the early days of an epidemic inevitably the diagnosticians of 
the Department of Health see more cases in a very short time than 
do other physicians, and if thoroughly trained under capable super- 
vision they rapidly become ei^erts to a degree which temporarily 
at least makes them appear critical of their fellow practitioners. 

This difficulty is readily met by organizing public medical clmics 
and lectures at various points throughout the city where pediatrists, 
neurologists, and Health Department diagnosticians may give per- 
sonal instruction in the early and differential diagnosis of poliomyelitis. 

The prompt issue of leaflets of information to physicians, early 
in the epidemic, will enlist their cooperation apd give the essential 
facts in a form for ready reference. Such a circffiar as the following 
proved a helpful starting-point with many for a more thorough 
imderstanding of the disease with which, at least in its epidemic 
manifestations, few were at all familiar. 

INFORMATION FOR PHYSICIANS.* 

“Early Diagnosis. The attention of physicians is called to the neces- 
sity of an early diagnosis of all cases of poliomyelitis. Early recogni- 
tion and strict quarantine are the clfief weapons against the disease. 

Re-porting of Cases. All suspicious cases must be at once reported 
to the Department of Health by telephone, to be followed within 
twenty-four hours by a written report. The ability of the Depart- 
ment of Health to limit the spread of the infection depends upon the 
immediate reporting of every suspicious case. 

Age of Persons Affected. It should be remembered that this 
disease may occur at all ages, although the great majority of the 
cases are found in children between the ages of one and five years. 

Type of Disease. Peabody, Draper, and Dochez, of the Rocke- 
feller Institute, give the following classification of the disease: 

1. The non-paralytic or so-called abortive cases. 

2. The cerebral group, vdth spastic paralysis. 

3. The bulbospinal group. 

Methods of Infection . The experiments of Landsteiner and Popper 
in Germany: ICIing, Pettersson and Wernstedt in Sweden, and of 
Elexner and Noguchi in this country have proved that the disease 
is transmitted by the secretions of the nose and mouth and the 
bowel discharges of an infected person. The infection is transmitted 
throuHi the mouth, tonsils, and nasal mucous membrane. 

Contacts and Carriers. It must be remembered that whUe the 
transmission of the disease from a patient to other members of the 
same family is not usual, transmission of the virus is common. 

*E.Ktract from a leaflet feued by the New York City Department of Health, 

.Tuly. 1916 . 
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Experience warrants the assumption that in addition to direct 
contact the disease is spread by carriers, usually children, who are 
themselves immune but who harbor the infective material in their 
nasal or mouth secretions. 

Symptoms. Early symptoms to be regarded as suspicious are: 
Fever, vomiting, slight diarrhea, listlessness, unusual fretfulness, 
and drowsiness. Later and more characteristic symptoms are: 
The appearance of weakness in any extremity, skin and muscular 
sensitiveness, spinal pain, especially on flexion, apparent or real 
rigidity of the neck muscles, Kernig’s and MacEwen's signs. 

Course and Duration of Disease. Paralysis appears usually before 
the sixth day of the illness; it may occur as early as the first day. 
Other sjunptoms, except spinal and muscular pain and rigidity and 
skin sensitiveness, rarely persist. 

Non-paralytic or So-called Abortive Cases. Non-paralytic or 
so-called abortive cases are very frequent. In some epidemics they 
constitute from 25 to 50 per cent, of the diagnosed cases. The 
children have the early symptoms just mentioned, perhaps also the 
muscular tenderness and spinal pain. If carefully observed it may 
be noticed that they develop a paralysis of one or more groups of 
muscles, but that instead of the paralysis continuing it all disappears 
within a few hours. It is obvious that the recognition of such cases 
is of extreme importance in controlling the spread of the disease. 
The diagnosis of such cases is greatly facilitated by an examination 
of cerebrospinal fluid obtained tlmough lumbar puncture. 

General Care of Patient. Complete rest is of the utmost impor- 
tance for either paralyzed or weak muscles for the first five or six 
weeks. Every effort must be taken to make this rest complete. 
The limb must not be allowed to drag on a paralyzed muscle. It 
should be supported by pillows or pads or bandages. There seems 
to be a greater tendency to atrophy if casts are used. A dropped 
foot may be supported by a sandbag or pillow; small rolls placed 
under the knee often hold the leg in a more comfortable position. 
The weight of the clothing should be kept off the legs by hoops or 
other device. If the head is somewhat retracted and the patient 
desires to lie on his back, he may sometimes be made more com- 
fortable by a small pillow placed under the shoulders, allowing the 
head to fall back. The value of electricity for treatment in the first 
six weeks is very doubtful. In many instances it may do harm. 
Massage or passive movements should not be begun for at least 
five or six weeks and then should be used with great care. In cases 
that show a tendency to clear up rapidly the child should be kept 
in bed for some time after the ability to use the muscles returns. 
It should never be encouraged to try to stand or to use the muscles 
otherwise until a considerable time has passed. 

Period of Incubation and Duration of Disease. The incubation 
period has been officially set at two weeks. Non-immune, infected 
persons usually manifest symptoms of the disease in from five to ten 
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days after exposure. The average period of incubation is seven days 
Ihe early sjnnptoms, noted above, usually last from one to seven 
days. Quarantine of the patient will be maintained for a period of 
at least eight weeks. 

K Prevention, of Spread of Infection. 1. The cliildren from an infected 
family whl be confined to the house. (See “Quarantine.”) 

2. During the continuance of an epidemic of poliomyelitis children 
should not be allowed to congregate in public places. 

3. Fresh-air outings or vacation camps are allowed, if kept under 
competent medical supervision, with an adequate physical examina- 
tion of each child before enrolment and the exclusion of any child 
from an infected family. 

4. Absolute cleanliness of all homes is essential; such cleanliness 
should include: 

(a) Screens in all windows. 

(fc) Flies kept out of all rooms. 

(c) Thorough cleanliness of all floors, woodwork, bedding, and 
clothing. 

(d) Avoidance of dust (all sweeping should be done after the floors 
have been sprinlded with sawdust, bits of newspaper, or tea leaves, 
all thorouglily moistened). 

(e) Garbage cans kept closely covered and washed out in hot 
soapsuds after, they have been emptied. 

(f) No refuse, either of food or other waste, allowed to accumulate. 

5. Personal habits of cleanliness are essential; the hands should 
be washed before each meal, after each visit to the toilet, and before 
going to bed. Children should be warned about putting the fingers 
into the mouth or nostrils. 


6. IVhen sneezing or coughing, a handkerchief should be held 
over the mouth. Kissing of chfldren is also a dangerous practice 
and should be avoided. 

Procedvre to be Folknved in Each Case. 1. Isolation of patient: 


Complete isolation of the patient must be maintained until ter- 
minated by order of the Department of Health. 

2. A separate room must be provided for the patient.^ No one 
must be allowed in this room except the attending physician, the 
nurse, and tlie representative of the Department of Healtli. 

3. Care of patient’s room and surroundings: (a) All rugs, carpets, 
draperies, and unnecessary furniture must be removed before the 
patient is placed in the room. 

{b) All windows must be screened. 

(c) The sick room must be kept well aired at all times. 

(d) The woodwork must be vdped daily with damp cloths. Under 
no circumstances must the floor be swept when it is dry. It should 
be sprinkled vdth sawdust, bits of newspaper or tea leaves, all 
thoroughly moistened and then carefully swept so that no dust may 


arise. 
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(c) Toys and books used by the patient must be destroyed by 
burning after recovery or death. 

(/) Household pets must not be allowed in the room. 

4. Care of bedding: All cloths, bed-linen, and personal clothing 
which have come into contact in any way with the patient must 
immediately be immersed in a 5 per cent, solution of carbolic acid 
and allowed to soak for tlnee hours. They may then be removed 
from the room and must be boiled in water or soapsuds for fifteen 
minutes. 

5. Care of discharges from body: A sufficient supply of gauze 
or clean linen or cotton cloth must be provided and all discharges 
from the nose and mouth of the patient received on these cloths. 
After use they must be immediately burned or boiled. Bowel 
discharges and urine must be covered at once with chloride of lime 
and then disposed of by emptying into a water closet. 

6. Care of utensils used by patient: Plates, cups, glasses, knives, 
forks, spoons and other utensils used by the patient must be kept 
for exclusive use and under no circumstances removed from the 
room or mixed with similar utensils used by others. They must 
be washed in the room in hot soapsuds and then rinsed in boiling 
water. After use the soapsuds and water must be thrown into the 
water-closet. 

7. Nurse: A trained nurse or competent attendant must be in 
sole attendance upon the patient. She must not be allowed to mingle 
with the rest of the family but must be isolated with the patient. 
The hands of the ninse must be carefully washed in hot soapsuds 
after each contact with the patient and before eating. 

8. Termination of case: After the case has been ordered ter- 
minated by the Department of Health the following procedure 
must be followed: 

(a) The entire body of the patient must be bathed and the 
hair washed with hot soapsuds. The patient should then be 
dressed in clean clothes (which have not been in the sick room 
during the illness) and removed from the room. 

(h) The nurse should also take a bath, wash her hair, and put 
on clean clothes before mingling with the family or other people. 

Action Taken hy the Deixirtment of Health in Each Case. Placard- 
ing: Every house will be placarded without exception. In private 
houses one placard is placed on the street front (outside of house), 
and one placard is placed on the door entering the room patient is 
in. In tenements three placards are affixed, one on street door, 
one in entrance hall, and one on door of apartment. All placards 
are dated. 

Quarantine: In all families where a case of poliomj'-elitis has 
occurred all other children under sixteen years except those who 
have had the disease are to be quarantined in the home until two 
weeks after the termination of the case by death, removal, or 
recovery. 
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The patient, whether at home or in hospital, must be quarantined 
for eight weeks from onset of disease. 

Children under sixteen years of age who have been, but no longer 
are, exposed to infection will be quarantined for fourteen days. 

Rernoval to hospital: No case is to be left at home unless the 
following conditions are complied with: 

(o) There must be a private physician in attendance regularly. 

(b) Persons attending patient must obey quarantine rules; must 
not do any housework, marketing, or leave premises. 

(c) Patient and attendant must have separate rooms. 

(d) All windows of rooms used by patient must be screened. 

(e) The family must have a separate toilet for its exclusive use. 
li (/) Quarantine regulations must be strictly observed by patient 
and other children. 

Deaths: In case of death prompt burial is required, the coffin 
must be sealed as in deatlis from other contagious diseases, and the 
funeral must be strictly private. Church funerals are prohibited. 

Spinal puncture: Physicians desiring the services of a consultant 
to perform kunbar puncture and report on the examination of 
spinal fluid should telephone to the Department of Health.” 


Once the diagnosis is accepted by family and physician, the 
next step is fairlj”- clear. Contact is effectively prevented in hospi- 
tals and less consistently, in the home even when there is unusually 
intelligent and favorable care. Removal of the sick child to a 
hospital, if accepted by parents, is a simple matter; if opposed, it 
may prove the irritant which sets a whole community against the 
simplest and gentlest measures of restraint. Anything which 
causes antagonism of the public to the policy of reporting and 
removal to isolation hospitals, develops deception, hiding of cases, 
and such methods of obstruction as to frustrate to a great degree 
any approach to successful separation of the sick from the well. 
Once the case is under surveillance at home or in hospital the 
uncertainty as to a reasonable period of isolation becomes promi- 
nent. The parents and the press ask embarrassing questions. 
What is the duration of infectiousness? If six weeks is not certain 
is six months any more so? Why eight weeks in New York City 
and sLx weeks elsewhere throughout the country? Six weeks 
has been generally agreed to as a suitable isolation period dating 
from the day of onset, the only adequate basis for this being that, 
after six weeks, infectious material has rarely been obtained from 
artificially infected monkeys. We established the isolation^ period 
at eight weeks in New York City at the beginning of the epidemic, 
to impress the public with the seriousness of the danger and_ partly 
to obtain a greater percentage of voluntary hospital admissions. 
There is no reason to believe that eight weeks’ isolation of infected 
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individuals is of any more value than the more commonly accepted 
six weeks^ period. 

How long the incubation period? Is a child recovered from 
paralysis still infectious? How long before the disease expresses 
itself has a patient been infectious? Only provisional answers can 
be offered to any of these questions. 

Whether or not hospitalization justifies itself as a sanitary 
measure to protect susceptibles against exposure to infected indi- 
viduals, it has resulted in definite and marked improvement over 
the usual treatment given to the children of the poor in their 
homes during the acute stage of the disease and in the prevention 
of much avoidable subsequent deformity. 

There are too many undetermined factors which may have played 
a part, to draw positive conclusions as to the effect of hospitaliza- 
tion upon the distribution of poliomyelitis in New York, but it is 
certainly suggestive that in the Borough of Manhattan where 
more than 90 per cent, of all reported cases were removed to hospi- 
tals, the case incidence of the disease was 0.94 per 1000, while in 
Brooklyn, where not o’\'^er 50 per cent, of the cases were taken 
from their homes for isolation purposes, the case incidence was 
2.24 per 1000 of the population. 

The unusual opportunity offered by the assembling of such a 
number of acute cases and holding them for a long isolation period 
should not be lost to the medical profession. Postgraduate clinical 
teaching should be carried on as systematieally as the emergency 
conditions prevailing will permit. 

More than 800 physicians visited the wards of the Willard Parker 
Hospital, where, for a considerable period we had under observa- 
tion 2078 cases of the disease. During the epidemic we had a total 
of 5437 cases under treatment in the hospitals of the Department 
of Health. 

Health officers owe it to the practitioner of medicine to see that 
everj^ facility is given to study and observe all clinical phases of 
the disease, and to inform himself as to the possibilities of early 
and accurate diagnosis and promising or unprofitable methods of 
treatment. 

It is impracticable to allow each patient to be treated by the 
family physician, and it is undesirable to allow more than the 
minimum of visits by family or friends. Two visits by members 
of the family in eight weeks was our rule, and in this way we avoided 
the development and spread among the patients of the other 
communicable diseases of children. Complete exclusion of the 
family would prevent public support of the policy of hospitalization. 

Morphological, cultural, and biological tests for the presence of 
the infecting organism are not yet sufficiently precise or uniform 
to offer any service to the public health officer. The detection 
of carriers or of the infectious jn-eparalytic or non-paralytic cases 
-is thus impracticable. 
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As to general measures of personal restraint directed to tlie 
abatement or prevention of an epidemic we are even more at 
sea than in the field of individual quarantine. As a means of 
impressing upon the public the seriousness of the epidemic and the 
need of caution, various measures may be justified, among them 
the ban upon public assemblages of children vdthin confined spaces, 
except where medical or nm’sing supervision and identification of 
homes or addresses of children could be maintained. 

Identification of travelers, especially of children, and their 
supervision at their place of arrival for the presumed incubation 
period of the disease is another reasonable means of controlling 
obvious transmission pf the disease; but the incompleteness of 
this under modern conditions of trafiic and in view of the proba- 
bility of the presence of large numbers of healthy carriers, children 
and adults, makes its advisability very questionable. 

The alternative, one may say, is the absolute quarantine against 
people coming from places where the disease is prevalent. I 
hardly need to recall the countless instances of inconvenience, hard- 
ship, yes real brutal inhumanity which resulted from the applica- 
tion of the general quarantine of counties, tovms, and States against 
each other during the past summer. I do not know of any health 
officer who can or has maintained tliat such measures have bad 
the slightest effect upon the incidence or spread of ^he disease in 
his jiuisdiction, and I know tliat nothing has developed so many 
automobile detours, such mgenuity in the violation of the laws, 
and such Avhole-hearted disrespect for reasonable sanitary law and 
its enforcement. 

General reporting by the health officer at the point of departure 
to tire health officer at the place of destination of travelers under 
the age of sixteen years would probably accomplish all that can 
be expected. Modern methods of sanitary control are directed 
toward localizing the disease in the person of the sick individual. 
Interference with tire traveling of healthy people cannot be legally 
justified, nor will it be cordially supported by the public until 
health officers can make good their ability to detect and prove 
the presence of the virus in any one other tlian those actually 
suffering or recently recovered from the disease, and in a way 
that will not materially hinder personal freedom. 

In the case of diphtheria, tj’phoid, cholera, cerebrospinal men- 
ingitis, tuberculosis, and malaria carriers we can with but insig- 
nificant inconvenience to the individual protect tlie public by tlie 
use of simple and acciuate methods of diagnosis. Furthermore, the 
rapidity and irregularity of the spread of the disease to other com- 
munities develops amazmg and laughable incoiisistencies m any 
efforts at local quarantines, as, for example, was the ease of quaraii- 
tines enforced by various communities in New Jersey, Connecticut, 
and Long Islfind when the communities outside die city showed a 
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case incidence in some instances from two to four times as liigli 
as tliaf of New York City itself. 

If it is admitted thut consistent and scientific control of com- 
municable diseases is properly duected to preventing the escape 
of infectious material from the immediate person or vicinity of the 
infected individual, and if- we can believe the records which indi- 
cate that epidemics of poliomyelitis do not occur in schools and 
institutions as they do commonly in the case of other communicable 
diseases of childhood, then interference with attendance of children 
at school is hardly excusable except as a concession to the apprehen- 
sion of parents. This applies with still greater force to the appli- 
cation of prohibitory regulations to institutions of learning for 
students of sixteen j^ears or over. The experience in New York 
City in the public schools and in the City College and other colleges 
and trade schools fully supports this view. 

It is to be deplored that many private schools and colleges 
adopted regulations calculated to protect their patrons, though 
vfith the reasons for their measures based more upon the fears of 
the parents than upon any probable protective results. The 
managers of schools and colleges, depending for their income and 
the support of benefactors upon the good-will of present or pro- 
spective students and their parents, may find it good policy to 
take extraordinary precautions to prevent the invasion of polio- 
myelitis with the assembling of students for the fall term. One 
of the results of such additional restrictions has been the develop- 
ment of a feeling often expressed that the children of the poor were 
but doubtfully protected by the public oflficers, while the rich 
received the benefit of a wiser and more conservative policy. 
Nothing in our experience with the 900,000 public school and 
parochial school children in New York City gives any support to 
this point of view. 

Uniformity of action among school and college principals in 
September would have gone far to allay public alarm instead of 
permitting additional confusion in the public mind and incon- 
veniencing to no good purpose many tliousands of families. 

Unless there are demonstrable results to be expected from the 
application of more drastic regulations, those adopted by qualified 
public health authorities should be accepted and followed by private 
governing bodies of schools, and colleges, with the approval and 
advice of theii’ own medical consultants. 

Just as interstate uniformity of procedure is advisable under 
Federal supervision, so intrastate regulations in the several to-wns, 
etc., should be as nearly identical as possible. 

Yfiiile awaiting the receipt of the essential information which 
wU justify a logical and efficient administrative control of epidemic 
poliomyelitis, the health officer of any community can hardly do 
better than plan his campaign in matters of regulation and public 
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education in accordance with the declaration of the American 
I ublic Healtli Association, whidi I take the liberty of quoting in 


_ “The specific cause of poliomyelitis is a microorganism, a so-called 
virus, which may be positively identified at present only by its 
production^ of poliomyelitis in monkeys experimentally inoculated. 
Such experiments have shown this virus to be present not only in the 
nervous tissues and certain other organs of persons who have died 
of pohoms^elitis, but also in the nose, mouth, and bowel discharges 
of patients suffering from the disease. It has been proved by similar 
experiments that healthy associates of poliomyelitis cases may 
harbor the vhus in their noses and throats. 

These experiments, together with the fact that monkeys have 
been infected by direct application of the virus to the mucous 
membrane of the nose and by feeding of the virus, are strong 
evidence that in nature infection may be directly spread from 
person to person. 

Observations on the occurrence of the disease might seem at 
first thought to be inconsistent with this conception, since contact 
between recognized cases can seldom be traced. However, this maj’’ 
be adequately explained by the lack of means for detecting mild 
non-paralytic ca.ses, and by the belief that healthy carriers of the 
virus and undetected cases are considerably more numerous than 
frankly paralyzed cases. 

Many facts, such as the seasonal incidence and rural prevalence 
of the disease, haA’^e seemed to indicate that some insect or animal 
host, as yet unrecognized, may be a necessary factor in the spread of 
poliomyelitis, but specific evidence to this effect is lacking, and the 
weight of present opinion inclines to the view that poliomj^elitis is 
exclusively a human disease and is spread by personal contact, 
Avhatever otlier causes may be found to contribute to its spread. In 
personal contact we mean to include all the usual opportunities, 
direct or indirect, immediate or intermediate, for the transference 
of body discharges from person to person, having in mind as a 
possibility that the infection may occur tlirough contaminated 
food. 

The incubation period has not been definitely established in human 
beings. The information at hand indicates that it is less than two 
weeks, and probably in the great majority of cases, between tinee 

and eight days. . ' .... 

If the foregoing conception of the disease is correct, it is obvious 
that effective preventive measures approaching complete control 
are impracticable, because isolation of recognized cases of the disease 
and restraint upon their immediate associates must fail to prevent 
the spread of infection by unrecognized cases and earners. 
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TJiese difficulties would appear to be inberent in the nature of tlie 
disease. Nevertheless, we may hope for the development of more 
thorough knowledge which will permit of more effective control of 
the disease than is now practicable. Of first importance is the more 
general recognition by practitioners of non-paralytic cases through 
clinical observation and laboratory procedures. 

Lumbar puncture has been shown to offer valuable aid in diagnosis 
and a more general use of this test is to be encouraged, since it not 
only facilitates accurate and early diagnosis, but in many cases 
affords symptomatic relief as a therapeutic procedure. Without 
"undertaking to predict the future progress of research, we may hope 
for certain possible developments which may afford far more 
effective control of the disease, with substantial relief from many 
inconveniences at present inevitable. Among these possibilities 
we would include: a practical test for the detection of all clinical 
types and carriers; a simple and reliable test for distinguishing 
between susceptible and insusceptible persons; and means of con- 
ferring artificial immunity against poliomyelitis. 

At present our information demands the employment of the 
following administrative procedures in attempting to control the 
disease: 

1. The requirement that all recognized and suspected cases be 
promptly reported. 

2. Isolation of patients in screened premises. The duration of 
infectivity being unlcnown the period of isolation must necessarily 
be arbitrary. Six weeks has been recommended by the Conference 
of State and Territorial Health Officers with the Surgeon-General 
of the Public Health Service as sufficient, and this period has been 
generally accepted throughout the United States. 

3. Disinfection of all body discharges. 

4. Restriction of the movements of intimate associates of the 
patient so far as practicable. This should include at least exclusion 
of the children of the family from schools and other gatherings. 

5. Protection of children so far as possible from contact with 
other children or with the general public during epidemics. 

6. Observation of contacts for two weeks after the last exposure. 
There is no specific treatment of established value in poliomyelitis. 

During the persistence of the acute symptoms of the disease the 
important principles of treatment are rest in bed, symptomatic 
relief, and passive support for the prevention of deformities. Active 
measures during this stage are not only useless but are apt to cause 
serious and often permanent injury. Hospitalization of patients 
when possible is to be encouraged. The best chances of recovery 
from residual paralysis demand skilful after-care, often long con- 
tinued, and always under the direction of a physician familiar 
with the neurological and orthopedic principles of treatment. The 
provision of such after-care often becomes a community problem. 



174 EMERSON: administrate: control of poliomyelitis 

demanding tlie cooperation of all available agencies, social and 
professional. 


As a matter of bistorical interest and to present the result of the 
experience of the Department of Healtli of tlie City of New York, 
I append the following text of information for field workers which 
describes the procedure in the various phases of the work under- 
taken in the effort to check the spread of the disease last summer. 


“1. General Information. Incuhation Period. The incubation 
period of the disease and the quarantine period of children under 
sixteen years of age who have been, but no longer are, exposed 
to infection has been set at fourteen daj'^s. 

Quarantine. In all families where a case of poliomyelitis 
has occurred, all the children under sixteen years (except those 
who have had the disease) are quarantined in the home until 
two weeks after the termination of the case by death, removal, or 
recovery. The patient, whether at home or in hospital, is quaran- 
tined for eight weeks from the date of onset of the disease. No 
case in hospital may return home imtil quarantine is ended. 

Placards. AH premises where a case of poliomyelitis occiurs 
are placarded, the only exceptions being hotels and boarding 
houses, which are not placarded provided patient is at once removed 
to hospital, the room or rooms immediately disinfected, and no 
quarantined children remain on the premises. In private houses 
one placard is placed on the street wall of the house and one on 
the door entering room the patient occupies. In apartment and 
tenement houses three placards are posted — one on the street wall, 
one on the wall of the entrance hall, and one on the door of the 
apartment. All placards must be dated and initialed. 

Removal to Hospital. No case may be left at home unless the 


following conditions are complied with: 

(a) There must be a physician in daily attendance. 

(b) The patient must have a special attendant who must obey 
quarantine regulations and must not do any housework, marketing 
or perform any household duties for other members of the family. 
He or she can, however, leave the house provided the necessary 
precautions as to personal disinfection, etc., are observed, but 
should avoid all cliildren. 

(c) The patient and the attendant must have a room, or rooms, 
separate from the rooms of others in the family. 

(d) All the windows of this room must be screened and all flies 

in the room killed. ^ , • 

(e) The family must have a separate todet for its exclusive use. 

(f) Quarantine regulations must be strictly observed by t he 
patient and the other children of the family, if any. Y'hen tlie 
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disease occurs in the premises of families of food handlers the em- 
ploj^ment of such person or persons at this occupation is forbidden, 
unless they occupy entirely separate apartments for a period of two 
weeks after the removal, recovery, or death of the patient. • 

(g) Disinfection and renovation: The personal and bed-linen 
of the patient must be properly disinfected and, after removal, 
recovery or death of the patient, complete renovation of the room 
or rooms occupied by the patient and attendant is required. 

2. Duties of Inspectors. Cases are reported by physicians, 
nurses, social workers, and other citizens, and all are visited at 
once by inspectors, even those reported by physicians, with request 
that they be admitted to hospital. Attending physicians to 
Department Hospitals may admit cases direct, without inspector’s 
visits. . 

The janitor or his representative must be seen in ev'^ery instance 
and notified that he or she will be held personally responsible by 
the Department for keeping quarantined children in the family 
premises and seeing that placards are not removed or defaced. 

If the inspector makes or confirms the diagnosis of poliomyelitis, 
the Borough Office of the Department is notified and by it the 
ambulance is summoned, if removal is indicated. In every case 
the inspector leaves the liospital admission slip, properly and 
fully filled out. When case is left at home, inspector must give full 
instructions to family. 

All cases of questionable diagnosis must be seen at once in con- 
sultation with the Borough or Chief Diagnostician, and whenever 
it is required, spinal puncture will be made and laboratory report 
submitted by the staff of the Research Laboratory. Cases with 
positive laboratory findings will be considered as poliomyelitis, 
regardless of clinical signs. A full historj^ must be recorded on a 
special card for each assignment covered by inspectors. 

3. Duties of Nurses. Nurses will visit every case reported, to 
instruct the family regarding quarantine, and every other family 
in the house: 

(a) That there is a case of this disease in the house. 

(b) That the other children of the family in which the disease 
has occurred will be quarantined, and that should they fail to 
observe quarantine, that fact should be immediately reported to 
the Department of Health, when steps will be taken to enforce 
quarantine by a summons to Court. 

(c) Regarding home cleanliness, personal hygiene, the danger 
of infection by flies, and other general measures which should be 
taken to prevent infection. 

(d) To report at once to the Department any cases of suspicious 
illness of children, or any case of poliomyelitis, especially if there 
is no physician in attendance. 
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A current history must be kept by the nurse for every case, giving 
dates of visits, action taken, and date and mode of termination. 

Nurses must see the janitor or his representative on first visit, 
and repeat the instructions given by the inspector. 

Patients reniaining _ at home and families u'ith quarantined 
children are visited daily by the nurse or patrolman for the main- 
tenance of quarantine, and oftener if necessary. After removal, 
recovery or death of the patient, nurses issue renovation notices,’ 
following these up by visits until complied with. 

4. Duties of Sanitary Police. These officers \’isit frequently — 
daily if necessarj^ — quarantined premises, to enforce quarantine of 
patient and other children in the family, and to afifix or replace 
placards. They serve summonses when quarantine regulations 
are violated and appear in Court. 

5. Ambulance Surgeons. All cases ordered removed to hospital 
must be removed by the ambulance surgeon without question, 

' with the following exceptions, in each of which the ambulance 
surgeon must first obtain telephone authorization from the Resident 
Physician of liis hospital to leave the case at home: 

(а) When removal would endanger life of child (bulbar cases). 

(б) When family physician can show that requirements will be 
met at once (or within twelve hours). 

Doubtful and mixed infection cases must be remo's'’ed by them- 
selves in a separate ambulance. 

In every case ambulance surgeons must leave a card with parents, 
gmng name and address of hospital to which patient is taken. 
If inspector has not left admission slip, surgeon must make out 
same. 

6. Visitors to Hospitals. Each case may be visited twice 
during its stay in the hospital by a parent or guardian. If 
child is critically ill the guardian or parent will be notified and 
will be permitted to visit daily while child is dangerously fil. 
Information relative to condition is given out at the Information 
Desk in eadi hospital, or by telephone in response to telephone 
inquiry from the parent or guardian. 

7. Certificates for Children Leaving the City. The 
Department of Health of New York City does not require certifi- 
cates of anyone leaving or entering the city. It issues certificates 
only as a convenience and aid to persons leaving the city. None 
are issued to persons passing through the city. 

Such certificates state that the persons or family Rierein named 
have not resided in a house where a case of poliomyelitis has 
occm-red. The applicant must sign a request for the certificate. 
They are refused to persons who live in a house where a case of 
infantile paralysis has occurred or who present sjmiptoms of the 

The certificates are good only until midnight of the following 
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day, except when issued on a Saturaday or on the day preceding 
a lioliday, when they are good until midnight of the second following 
day. 

Persons Leaving Neio York State. Officers of the U. S. Public 
Health Service, stationed at transportation terminals, require 
the above certificates before they Avill permit children under fifteen 
years of age, resident in New York City, traveling to points outside 
the State of New York, to leave the city. The original applicant 
must again sign the certificate in the presence of the Federal Health 
Officer. Federal Health Officers do not require certificates of any 
adults. 

Persons Going to Points within New York State. Residents of 
New York City, adults or children, traveling to points within 
New York State, who present certificates of good health from their 
family physicians, may also obtain the above certificates from the 
Department of Health, If no physician’s certificate of good 
health is presented, applicants will be examined by a physician and 
their freedom from symptoms of poliomj^elitis certified; in this 
case all children must be brought to the proper office of the Depart- 
ment. 

8. Return of Cases of Poliomyelitis to New York City. 
Cases of poliomyelitis occurring in ‘residents of New York City 
•who are temporarily residing outside the city, and developing 
within two weeks of the time of leaving the city, will be permitted 
to return, provided (a) a private conveyance (private car, private 
automobile, carriage or ambulance) is used, and (&) the patient 
goes direct to a hospital authorized by the Department of Health to 
care for cases of poliomyelitis. 

Cases in which the onset of the disease occurs two weeks or more 
after leaving the city, may not return to New York City until 
eight weeks from the date of onset of the disease. But in special 
cases, where proper medical, surgical and nursing care is not obtain- 
able, patients may be brought back to the city in a private con- 
veyance, providing they go directly to a private room in a private 
hospital authorized by the Department of Health to receive cases 
of poliomyelitis. 

9. Return of Children Who Have Been Exposed to Polio- 
myelitis TO New York City. Children under sixteen outside of 
New York City who have been exposed to infection with polio- 
myelitis within two Aveeks, may return to the city under the follow- 
ing conditions: 

They must come by priA’-ate conveyance and must go direct to 
their homes. 

AdA'^ance notice must be sent, and authorization obtained, by 
telephone, by the local Health Officer, Such notice must give the 
name and age of each child, together Avith the identified address. 
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.tt; w*!’,' '’T 1!’® 'f ‘’S*' ?' '^Tosure to infection, and 

must oe rollo^^ ed immediately by a Avritten notice. 

Such children will be promptly visited at their homes by a repre- 
sentative pf the Department of Health, and instructed as to nature 
and duration of quarantine. They must not leave the premises until 
turn weeks have elapsed from the date of last exposure to infection 

The premises are not placarded, but the children are visited at 
regular intervals, and should quarantine be violated the parents 
or guardians are summoned to Court and fined.” 


POLIOMYELITIS: THE PREPARALYTIC STAGE AND DIAGNOSIS. 

By John Ruhrah,' M.D., 

BALTUrOBE, SID. 


To anyone who has passed through one or more epidemics of 
poliomj^elitis, or who has become thoroughlj^ conversant ivith the 
disease through reading, the following pages will be of only passing 
interest; but I am convinced from my association with other 
physicians, particularly in seeing cases of the disease, that an article 
dealing with the preparalytic stage, with the findings in the cerebro- 
sphial fluid, and a few points on the differential diagnosis will be 
w'elcomed by many. The old idea of the disease and its clinical 
paralAdic form has become fixed in the minds of the medical profes- 
sion, so that it will need repeated contributions to eradicate these 
earlier conceptions of it. I have had, during the past six months, 
a rather unusual opportunity of seeing a large mmiber of cases, 
and it was with pleasure that I responded to the invitation of the 
editor to prepare the following pages. 

The Aborthh: Forh and Pbeparalytic Stage. Wickman, in 
his marvelous monograph, divides the abortive cases into four 


classes: 

1. Those Avith the course of a general infection. 

2. Those showing meningeal irritation. 

3. Those with marked pains suggesting an influenza. 

4. Those with accompanying gastro-intestinal disturbances. 
To this one might add a fifth, for the purpose of calling attention 

to it, of an anginal form, or those beginning with definite sore throat. 

It should be borne in mind that poliomyelitis is a disease A\inch, 
probably in a very large proportion of cases, does not involve the 
nerAmus SA^stem to sucli an extent as to cause special symptoms, 
and the cases characterized as abortive are merely those aa-Iiic i go 
through a preparaljtic stage without haying “"J. 
following. If this point is borne in mind it simplifies the conception 
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and also the description of these cases, for what is true of the 
abortive cases is equally true of the preparalytic stage of the 
ordinary form of the disease. Doubtless a great number of the 
so-called abortive cases have muscular weakness or even paralysis 
of a very limited amount. It is extremely difficult to detect even 
marked difference in muscular power in very young infants, so that 
the lesser degrees of loss of power may easily escape notice even 
after the most searching and repeated examinations. 

The onset of the disease is usually sudden. Occasionally the 
onset is gradual and it may not be possible to tell exactly when the 
child was taken ill. The severity of the initial symptoms bears no 
relation whatever to the subsequent course of the disease, as one 
sees a very mild onset followed by most extensive paralysis and 
even death, and other cases coming in a most fulminating manner 
which subsequently clear up entirely. The first thing observed 
about the child is that it is ill, and of all the symptoms noted fever 
is the most constant. There are, perhaps, exceptional cases in 
which the febrile stage is slight and short and so easily overlooked 
by ignorant or careless parents; but in cases under careful observa- 
tion the afebrile attacks are certainly most exceptional. The 
second most notable symptom is the presence of pain, and in 
children old enough to locate the pain, headache is, next to fever, 
the commonest symptom. The pains may be in any part of the 
body and may be so marked as to overshadow all other features of 
the disease, or they may be so trifling as to be only elicited by special 
examination, with all gradations in between. The commonest pain 
next to headache, and of decidedly more value in diagnosis, is a 
tenderness and pain along the spine and down the legs reaching to 
the heels or even the soles of the feet, and another very common and 
suggestive pain is that in the neck and back of the head. If the 
head is bent forward this is usually greatly increased, causing the 
child to cry out and resist very markedly. If there is not much pain 
present it can usually be elicited by bending the legs up and the 
head forward, so as to flex the spine. In some children the pain is 
present only ivhen one attempts to move the arms or legs or various 
parts of the body; in others it is spontaneous and the child cries 
most of the time with it; and in still others there is a hyperesthesia, 
so that the slightest touch without any movement whatever elicits 
an unusual degree of suffering. In some cases pain is elicited 
on gently squeezing the muscles. In many cases there is slight 
stiffness of the neck and the child assumes a very suggestive attitude, 
lying on one side or the other, but not on the back, so that the head 
rnay be thrown slightly backward. The legs are usually drawn up, 
although not always. The disease may be ushered in with a con- 
vulsion, or convulsions may occur in the course of the disease. 

The mental condition is extremely interesting. The commonest 
form of disturbance consists of very marked drowsiness, which is 
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replaced by a most extraordinary irritability when the child is 
aroused; but when one ceases to examine him he rolls over into 
Ills former position and dozes off again. Other children are extremely 
restless and irritable and some are wideawake with a hj^eracute 
mentality. With this is a very evident delirium or a tendencj'' to 
delirium. These cases, in my experience, are of the worst possible 
type^ and usually die. In some children there is a very marked 
delirium— talking, muttering— and this is accompanied by a 
tendency to move about m the bed and change the position fre- 
quently. Often the moving about is exceedingly suggestive, the 
child tossing from side to side and not lying in any position more 
than a few moments, sitting up, standing up, and half turning from 
side to side in a perfectly purposeless way. If the child is watched 
carefully it will very often be seen to have fibrillary twitching of 
the muscles; at other times whole muscles will tremble. In rare 
instances the muscle is more or less spastic and may stiffen when 
the extremity is taken hold of to relax a few moments later. 

The gastro-intestinal symptoms are not uncommon. Anorexia 
is the rule. Vomiting may be present and may be so marked as to 
suggest an acidosis. Constipation is rather more common than 
diarrhea, but the latter is frequently met with. The throat is often 
reddened; the redness is general and not limited to the tonsils, 'and 
in some cases there is a considerable amount of coryza and slight 
suffusion of the eyes. Another curious feature met with both early 
and later on in the disease is the tendency to profuse sweating. 
This may be as marked as the colliquative sweats seen in typhoid. 
Sometimes the sweating is limited to one part of the body, as to the 
face or neck, or to one extremity, sometimes to one-half of the 
face. In some cases there may be retention of the urine, and this 


should always be looked for. 

Usually, as Wickman has suggested, the disease presents certain 
dominant features. The cases which are like the course of a general 


infection have nothing to suggest the diagnosis, or they may have 
some of the things mentioned above, the general history of the 
attack being that the child is taken ill suddenly with an attack of 
vomiting followed bj'’ a fever of from 101° to 103° or 104°, or some- 
times higher, with headache, and feeling very badly, but without 
any definite symptoms of any kind. This may clear up in twenty- 
four hours, or it may last two, three, or rarely four days, when the 
symptoms disappear entirely and the child has nothing whatever to 
show for it. These cases may be seen in connection with two or three 
or more cases in a family or group of children, and the diagnosis is 
made or suspected by the fact that the child was taken ill at tlie 
same time with identical symptoms or nearly so, to one or more 
definite cases of the disease in the ii^ediate surroundings. Ihese 
nsps nreseiit the greatest difficulty in diagnosis. ? + 

' The meningeal iovm is the most suggestive of all, and one almost 
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immediately realizes that lie has either to do with a beginning 
poliomyelitis, a meningitis, or a meningismus. In these cases, when 
the patient is examined, it will be found there is an anterior and 
posterior stiffness of the neck; Kernig’s sign may be present or 
absent; McEwen’s sign elicited by percussing and auscultating the 
cranium may be present, owing to the distention of the ventricles 
of the brain with the fluid; and the patient may show a very char- 
acteristic sign at this time, or usually a little later, which may be 
described as follows: If the patient is raised by placing the hands 
under the shoulders the head will fall back. If the child is told to 
raise the head when it is sufficiently conscious, it will do so and hold 
it forward a moment or so and the head will again fall back. This 
is a sign of very great importance. In some cases there is a curious 
vasomotor disturbance which is most often seen in the cases of the 
meningeal form. This consists of an alternate blushing and paling 
of various areas of the skin. It may be over small spots or over large 
areas, the part affected being redder than normal, and then after a 
’\’ar3dng time it may become paler than the surrounding skin or 
present a normal appearance. Sometimes the flushing is very tran- 
sient and is onlj'’ a momentarj’^ wavering flooding of the superficial 
vessels. There is practicallj" never anj'- question in these cases with 
a meningeal irritability of the advisability of a lumbar puncture, 
and it should be done as soon as possible, and this usually clears up 
the diagnosis immediatel3^ The cases with marked pain, resembling 
influenza, should suggest poliomyelitis. In my own experience I 
liave rare!}'’ seen cases of influenza with as much pain, or with the 
kind of pain, as described above, although they do occur. In these 
cases a lumbar puncture should be done to settle the question of 
diagnosis. 

The gastro-intestinal cases are more difficult because one does not 
always have in mind the possibility of a poliomyelitis. The child 
is taken with a fever with intense vomiting, and if it has had a 
history of acidosis with vomiting before this the physician maj^ be 
thrown off his guard. In some of these cases, if the child is carefully 
observed, some of the special features mentioned above may be 
elicited, but if they are absent the diagnosis may be impossible. 
The presence of a very marked diacetic acid reaction in the urine will 
incline one to believe that the case is one of acidosis, though it 
must be borne in mind that any febrile condition will show diacetic 
acid in the urine, although the reaction is not as marked. 

The cases with sore' throat and coryza are also difficult and 
practically impossible to tell unless a careful examination elicits 
some suggestive symptoms or signs. This preparalytic stage, when 
it does not go on to the development of a paralysis, is what we 
have called an abortive case, and may subside in twenty-four hours, 
or it may last two, three, or four days, occasionallj^ five, six, seven, 
or eight days; in a few instances longer, but rarely. In some of 
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tbese cases the convalescence may be slow and the child may suffer 
with mdefimte sjunptoms for days or even weeks after the attack. 
I Jiese consist chiefly of pain coming on at any time, but more often 
at night, sometimes waking the child up out of sleep. These pains 
transient and disappear either spontaneously or after 
rubbing the affected parts. In some instances the pain is accom- 
panied with cramps in the muscles. The child may tire readily on 
exertion even though it has shown no paralysis or loss of power, 
or the tiring may be localized to certain groups of muscles or to 
one extremity. IMien this is the case one might assume that the 
spinal cells supplying this part have been affected. If the child is 
old enough to make special tests of the power of the muscles accord- 
ing to the method suggested by Lovett the diagnosis may be even 
more certain. 

_ The Cerebrospinal Fluid. The cerebrospinal fluid in prac- 
tically all cases, certainly in almost all if not all of the cases which 
show nervous sjmiptoms, is abnormal and may present a number of 
different changes which, in the main, are constant. The fluid is 
sterile, usually clear, and sometimes a slight fibrin web forms in it. 
In exceptional cases the fluid may be cloudy or even bloody. Usually 
the presence of blood means a faulty technic, the error generally 
being the use of a needle without a sufficiently close-fitting obtu- 
rator. The number of cells is definitely increased. The normal 
fluid contains from five to ten cells per cubic millimeter, while in 
poliomyelitis the number of cells is increased from sixteen to twenty 
to one hundred, but in some instances this number is greatly 
exceeded, as high as five hundred or over being met with. In the 
early stage of the disease, before the paralysis has made appearance, 
the chief type of cell found is the polymorphonuclear. Sometimes 
they form from 80 to 90 per cent, of the cells present. After the 
appearance of the paralysis the cells found are chiefly lymphocjdes, 
and fro’m 75 to 100 per cent, of the cells present are of the 
mononuclear type. There is also the presence of large mononuclear 
cells of an, endothelial type w^hich have been regarded by DuBois 
and Neal as rather characteristic of poliomyelitis. There are also 
phagocytic cells present. It must be borne in mind that even a 
slight admixture of blood will account for a certain number of poly- 
nuclear cells. The cells rapidly disappear from^ the cerebrospinal 
fluid, so that after the first two weeks the count is either normal or 
nearly so'. The fluid is sterile, gives a positive Fehling’s reaction 
like the normal fluid, and usually contains a very definite reaction 
for globulin, wdiich is, how'ever, not as pronounced as that found m 
the various'forms of meningitis. During the first week the globulin 
is found in perhaps one-half of the fluids examined. Pandy’s test 
will, as a rule, be found easy and reliable. The globulin increases, 
as a rule, until about the third week, wdien it decreases, but a sligiit 
increase may be detected even after seven weeks or longer, ine 
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reaction to Fehling’s solution is of slight value in diagnosis, inasmuch 
as in tuberculous meningitis, and sometimes in meningitis due to 
other organisms, this power to reduce Kehling's solution is absent. 
If the reaction is present it means nothing, if it is absent it is a point 
against poliomyelitis. 

The fluid in meningismus is increased from 10 to 100 c.c., is sterile, 
clear, and contains very few cells. Albumin and globulin may be 
present in very slight traces, or may be absent, the reaction never 
being anything approaching that seen in poliomyelitis. The Feh- 
ling’s solution is reduced and animals inoculated with the fluid gave 
negative results. In tuberculous meningitis, which may resemble 
poliomyelitis closely, the fluid is usually markedly increased from 
30 to 120 c.c. or more, and is usually under decided pressure. On 
standing a clear fibrin web usually forms, and this is much more 
marked than the slight web sometimes seen in poliomyelitis; in 
practically no other fluid is such a dense web seen. This contains 
a great many cells, and after transfer to a slide and stained, tubercle 
bacilli may usually be demonstrated if a sufficient amount of time is 
given to the search. I do not remember a case of tuberculous menin- 
gitis which I have seen in recent years in which the tubercle bacillus 
could not be demonstrated, although sometimes it took a consider- 
able time to do it. The cells present are lymphocytes, which form 
about 95 per cent, or more of those seen. The reaction for albumin 
and globulin are more marked, very much more marked than the 
reaction seen in poliomyelitis. In about 25 per cent, of the cases 
Fehling’s solution is not reduced. Animal inoculations (guinea-pigs) 
show tuberculosis in about four weeks’ time. 

In cerebrospinal fever the pressure of the fluid is definitely in- 
creased, and the amount very much, as in tuberculous meningitis. ' 
The fluid is turbid or cloudy, and stained specimens show the pres- 
ence of the meningococcus. The cells present are polymorphonuclears 
up to 98 per cent. The albumin and globulin reaetions are as in tuber- 
culous meningitis, and Fehling’s solution may or may not be reduced. 
In meningitis due to other organisms the fluid is increased, is turbid 
or cloudy, and otherwise resembles that of cerebrospinal fever 
except that the organism demonstrated in the smears will be found 
to be a pneumococcus or influenza bacillus or whatever happens to 
be the cause of the inflammation. 

Diagnosis. The diagnosis of poliomyelitis presents certain diffi- 
culties, the commonest of which are in the cases in the preparalytic 
stage. If it is borne in mind that the disease may be regarded as a 
general infection and that various parts of the body may be affected, 
one understands more readily the rather protean sj^ptomatology 
of the disease. At the present time the most important thing to 
confirm the diagnosis is the examination of the cerebrospinal fluid, 
and aboi’tive cases showing a normal fluid must therefore remain 
more or less doubtful. The question of whether the child may have 
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poliomyelitis without having any changes in the cerebrospinal fluid 
IS at present an open one. The general rule is if a case shows a 
normal spinal fluid that it is not to be regarded as poliomyelitis. 
Usually when there are any symptoms whatever of involvement of 
tile nervous sj^stem the case turns out to be one of poliomyelitis. 
One sees a patient occasionally, particularly in association with 
other cases in the same family, in which the cerebrospinal fluid is 
normal, but in which the patient was strongly suspected of having 
the disease. This point might possibly be cleared up by a series o1 
observations upon animals. 

Another method of diagnosis which has been employed, but which 
is not suited for ordinary use, is to take the serum from the suspected 
case, mix it with a fatal dose of the virus, and after incubating it 
inject it intracerebrally into monkeys. A failure to develop the 
disease wmuld indicate that the virus had been neutralized, but it 
inust be borne in mind that serum from persons having had tlie 
disease recently wdll also neutralize the fluid, and if the individual 
had passed through an unrecognized abortive attack the results 
could well be misleading. 

The diagnosis of the paralysis itself is not always easy. In older 
children it is usually apparent and the child will tell you he cannot 
make certain movements if asked to do so, unless he is too ill to 
take notice. In the very sick and the very young the production of 
pain or tickling must be used and the unparalyzed member will be 
used to protect the paralyzed one or to brush away the source of the 
irritation. In young babies picking up the child with the hands 
under the shoulders and buttocks, leaving the limbs free, will usually 
make the paralyzed parts plain. The normal infant moves all its 
members, in the paralyzed the affected part hangs in marked con- 
trast with tire moving arms or legs. In very ill children this is not 


as effective, but still of vajue. 

, Before the onset of the paralysis, or when it is unrecognized, the 
case may be mistaken for almost any acute febrile disturbance, and 
great care should be taken to elicit changes in the nervous system. 
In the presence of an epidemic even comparatively slight changes 
may be sufficient evidence on ■which to do a lumbar puncture, and 
most parents will welcome any method which abridges their 
suspense. The most common sources of error, apart from con- 
ditions with nervous symptoms, are as follows: 

Crmip or Laryngitis. With a paralysis of the laryngeal muscles 
the case may present such dyspnea as to require intubation and the 
child may be suspected of having croup, laryngitis, or laryngea 
diphtheria. Other paralyses will generally.be found on carelul 
examination and the absence of any other CAodence of diphtheria 

will senerally make the case clear. , , , 

BLoUpLmoma. A child will, a paralysis of the tory 

muscles may suggest a pneumonia. On careful c,tammation eith 
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the thoracic muscles or the diaphragm will be found paralyzed. 
The fixed chest wall, either one or lioth sides with exaggerated 
abdominal breathing, characterizes the first. When the diaphragm 
is paral.yzed, instead of inspiratory distention of the abdomen there 
is an inspiratory retraction. With hurried respiration and a little 
bronchitis or pulmonary edema the physical signs may be mis- 
leading unless one is unusually skilled, and even then. 

NeiJhriiis loith Uremia. This may be misleading on account 
of the convulsions or coma. The edema and urinary findings will' 
be sufficient to clear up the diagnosis, or a lumbar puncture may be 
done. 

Acidosis. Cyclic Vomiting. This may be very misleading. The 
profound languor may suggest a generalized slight loss of power, 
such as is sometimes seen. There may be twitching of the muscles 
and other nervous symptoms. The acetone odor of the breath and 
the marked diacetic reaction in the urine will point the way. The 
reaction in ordinary febrile disturbances is rarely as pronounced as 
in acidosis. A lumbar puncture may be needed. 

Diarrhea. When the symptoms of gastro-intestinal disturbances 
are very marked the diagnosis may not even be suspected, inasmuch 
as meningismus and other nervous symptoms are not uncommon in 
connection with diarrhea. The lumbar puncture will afford a means 
of settling the question in suspected cases. 

One should bear in mind that poliomyelitis may coexist with 
other diseases and with injuries. A surgeon recently told me of a 
case occurring in a boy with a broken arm. A couple of weeks after 
the arm had been put up it became very painful,' and there was a 
slight fever. It turned out to be a poliomyelitis. The disease 
complicating medical conditions is readily imagined and needs no 
further detail. 

A second class of disease in which there is pseudoparalysis or 
spasm may also cause difficulty in diagnosis. This includes scurvy, 
rickets, hysteria, the spasmophilia seen in nutritional disturbances, 
and tetany. 

Scurvy. In severe scurvy the child assumes a position which 
suggests poliomyelitis. The paralysis is only apparent and the 
child can be made to move the ex'tremities if sufficiently irritated. 
In the very late cases the muscles will be seen to move if the limbs 
do not. The reflexes are normal. There are, in addition, the classic 
signs, the bleeding of the gums, the submucous and subdermal 
hemorrhages, the periosteal swellings, etc., and symptoms rapidly 
disappear on the administration of orange juice. 

Rickets. In acute rickets there is a pseudoparalysis like that 
described in scurvy, but in place of the scorbutic symptoms there are 
marked evidences of rickets. 

Tetany. The characteristic position, the spasm being chiefly 
in the hands and feet and bilateral, the exaggerated reflexes, the 
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coiitraction of the muscles on percussing the nerve, best seen in the 
lacial, and the spasm caused by constricting a limb make the 
diagnosis easy. 

_ Spasmophilia. Apart from tetany a definite tendency to contrac- 
tion of the muscles exists in certain poorly nourished young infants. 
The reflexes are increased and the stiffness of the muscles is general. 

Hysteria. This may present some real difficulties. Fortunately 
it is rare in older and practically absent in young children. The 
reflexes are normal and there are sensory disturbances, usually 
anesthesia of the glove and stocking type. If the condition has 
existed for some time the absence of marked atrophy is of value. 

The third class of cases includes those in which there is some 
definite disease of the nervous system. To avoid repetition let me 
insist upon the necessity of obtaining the history of the attack. This will 
save many embarrassments and will also eliminate the congenital 
conditions. The history may be impossible or difficult to get or may 
be misleading, but usually it will help tremendously. 

In this connection one must bear in mind the possibility of 
encountering an old poliomyelitis with some intercurrent fever added. 
We are dealing only with the diagnosis in the acute stage or near it, 
so that the differential diagnosis between the old nervous lesions 
will not be touched on. 

In the following diseases the examination of the cerebrospinal 
fluid is the deciding point. 

Tuberculous Menmgitis. This may give more difficulty than any 
other condition. The general appearance, as a rule, is different, but 
this may not mean much until the child has been seen several times. 
The cerebrospinal fluid is under greater pressure than in polio- 
myelitis. Sooner or later there are changes in tlie eye-grounds. The 
onset is more slow and more irregular. The dominant symptoms are 
drowsiness, vomiting, irregular pulse and respiration, convulsions, 
and rigidity of the muscles. The reflexes are increased. In polio- 
myelitis the length of time to reach the same stage is much more 
brief, and while in the incubation stage there may be rigidity or 
increased reflexes the tendency is to become flaccid and to have a 


loss of reflexes. 

Cerebrospinal Fever. At the onset the two diseases^ may be 
strikingly alike. The sudden onset with vomiting and high fevei, 
the prostration and rigidity of neck and exiremities, the drowsiness 
with irritability and hyperesthesia, may be _ simulated by polio- 
myelitis. The petechial eruption, if present, is a help, and after a 
few days the marked spasticity and increased reflexes give a picture 

usually easy to distinguish. ■ a a 

Other Forms of Meningitis. Much as above, the diagnosis depend- 
ing on finding the causal organisms in the cerebrospinal fliiul. 

Meiiinaisnius. Meningeal sjuuptoms, drowsiness, retraction of 
the head fete., may he seen in connection .with inflammatory diseases 
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of the body elsewhere, as in pneumonia and enterocolitis. This may 
be intensified by a great loss of fluid from the body, as in the last- 
named disease. These conditions may tax the diagnostic powers 
if only the symptoms and physical signs are depended upon. The 
recognition of the existing disease and the cerebrospinal fluid clear 
up anj'^ doubts. 

Cerebral Thrombosis. This is seen in connection with inflam- 
matory diseases elsewhere in the body, and the diagnosis may not 
be suspected. If symptoms are produced that stand out above those 
of the causative condition they are convulsions and paralysis, 
either localized or general, strabismus, and coma. When the disease 
extends from a neighboring inflammation, as in the nose or ear, 
the s.^miptoms may be more marked, and consist of headache, 
drowsiness, and if pyemia occurs, chills, sweats, and a high variable 
temperature. I have seen one instance of a lateral sinus thrombosis 
in which the drowsiness and irritability were not unsuggestive of 
poliomyelitis. The localizing symptoms, cyanosis of the -face with 
dilatation of the temporal and frontal veins in thrombosis of the 
longitudinal sinus, the marked edema of eyelids and face and pro- 
trusion of the eye in cavernous thrombosis, and the extension into 
the neck in lateral sinus trouble soon make the diagnosis plain. 

Mentdl Beficieney. When there is some febrile disturbance this 
has more than once been mistaken for poliomyelitis. The history, 
if obtainable, and the subsequent history, if not, will generally make 
the question clear, and one can always resort to a lumbar puncture. 
I have seen some extraordinary clinical pictures when the two were 
associated. 

Ainavrotic Family Idiocy. Tay-Sachs's Disease. This, too, can be 
mistaken if there is an intercurrent fever, as the flaccidity suggests 
poliomyelitis. The condition affects all the muscles, the blindness 
is apparent, and there are characteristic changes in the eye-grounds. 
It occurs in Jews, and the history of gradual onset, beginning 
between the third and sixth month, is usually obtainable. 

Transverse Myelitis. This may occur in connection with the acute 
infectious diseases. The increased reflexes below the lesion and the 
involvement of bladder and bowels ought to make the diagnosis easy. 

Pott’s Disease. By pressure this may cause a paralysis with 
increased reflexes. The diagnosis is usually apparent, but cases 
have been sent to hospitals as poliomyelitis. 

Congenital Syastic Paralysis, Despite the fact that these do not 
resemble acute poliomyelitis they have been mistaken for it. The 
differential diagnosis of late poliomyelitis and these cases is another 
story. 

Chorea. This disease has also beoi mistaken for poliomyelitis, 
but ordinary careful examination ought to solve the difficulty. 

Facial Paralysis. Bell’s Palsy. In times of epidemic this may 
give considerable difficulty. In doubtful cases the only wa^ to 



boutillikr: acute poliomyelitis 

clear up the diagnosis is by lumbar puncture, but a facial paralysis 
coming on after definite exposure to cold and preceded by earache 
IS apt to be called Bell s palsy, and the same is true of cases in which 
there is marked involvement of the ear. On the other hand, a case 
coming on with a history similar to poliomyelitis can fairly safely 
be classed as that disease. 

^ PeTii^lieral Neuritis. Cases of this disease maj- cause very 
distinct difiiculties in diagnosis. In children it usually follows an 
infectious disease. It is most common after diphtheria, and there is 
usually a history of throat involvement. The most common forms 
of paralysis are those of the soft palate and of the eye muscles, 
particularly of the accommodation. The patient often shows 
irregular heart action with dilatation of the heart. In poliomyelitis 
the paralysis comes on within a few days, usually within the first 
eight days. In diphtheritic paralysis the onset is later. In 
Rolleston's series, on which I commented in Progressive Medicine 
for March, 1914, the only forms of paralysis which occurred during 
the first two weeks were those involving the palate and the so- 
called cardiac paralysis. The ocular paralyses are more apt to occur 
during the fourth and fiftli week, although some occur in the third 
week, and paralysis involving the lips, pliarjmx, or diaphragm almost 
always occurs later than this, that is, during the sixth, seventh, and 
eighth week. In cases seen early a lumbar puncture will settle the 
question, but in cases occurring late in which no history can be 
obtained the difficulties of diagnosis maj'' be almost insurmountable. 


THE CLINICAL ASPECTS AND TREATMENT OF ACUTE 
POLIOMYELITIS. 

By Theodore Le Boutillier, hl.D., 

VISITING PHTSICIAI,' TO PHILADEI/PHIA HOSPITAL FOB CONTAGIOUS DISEASES; CLINICAL 
PKOFBSSOR OF PEDIATRICS, WOMAN’S MEDICAL COLLEGE OF PENNSYLVANIA. 


The epidemic of acute poliomyelitis occurring during 1916 has 
produced an infinitely larger number of cases tlian during any 
preceding epidemic. Up to December 1, 1916, tliere were 999 cases 
in Philadelphia, 76S of which were treated at tlie PJiiladelphia 
Hospital for Contagious Diseases, and it is mainly upon tlie study 
of these latter that this paper is based. 

It has been brought out very forcibly that, while belonging to the 
acute infectious diseases, it is a general disease in which almost all 
the or<ians of the body are involved. This has been proved con- 
clusively by postmortem findings and by experimental work, show- 
in" that a solution made from these organs when injected into 
monkeys has caused tj-pical acute poliomyelitis, which strengthens 
our beiief that the principal mode of entrance in the human being 
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is through the gastro-intestinal tract. Tlie organs in which the most 
marked lesions are found are the gastro-intestinal tract, liver, 
spleen, Ijunphatic glands, and lungs in addition to the well-known 
changes in the spinal cord. It is important for us to recognize these 
facts early, as they assist materially in making a diagnosis during 
the preparalytic stage. The older writers have laid much stress 
upon the natural immunity ivhich most children possess. This 
apparently has either decreased to a great extent or, what is rdore 
likely, the disease has not been recognized in large numbers of 
children who have had it only in the preparalytic stage, or, in other 
words, have had the general symptoms without the special spinal 
manifestations. The surroundings and general condition of children 
seem to play an unimportant part in this disease, as the best cared 
for and healthiest children suffer quite as frequently as those living 
under the poorest hygienicrsurroundings in the most overcrowded 
parts of the community. While it is distinctly a disease of early 
childhood, over 80 per cent, of eases occurring under five years of 
age, it is found with diminishing frequency up to sixteen years, 
after which age about 1,5 per cent, of cases occur. 

During the time elapsing from the appearance of the first symptom 
until paralysis occurs there are many important and interesting 
facts to be discovered; in the first place the duration of the pre- 
paralytic stage varies from twenty-four hours to twelve days. In 
the larger number, however, the first signs of paralysis develop 
dm-ing the first or second day. Invariably the first symptom 
noticed by the parents has been the presence of fever, ranging from 
102° F. to 105° F, ; the temperature, while not remaining so elevated, 
continues above normal for from seven to ten days, or, in other 
words, into the paralytic stage, both pulse and respiration being 
markedly increased, and as the temperature lessens they still remain 
much above normal, the pulse varying from 120 to 160 and the 
respirations from 30 to 60. Constipation is the next symptom most 
frequently present, and while, as a rule, it is only slight in character, 
it indicates an intestinal derangement. In older children this is 
frequently accompanied by abdominal pain, at times so severe and 
so localized that appendicitis has been diagnosed. Vomiting as an 
early symptom occurs only less frequently than constipation, and 
in older children is associated with nausea and headache. In a very 
small percentage of cases a slight diarrhea has been noticed, while 
in only two cases was a severe enteritis present during this period. 
Irritability and restlessness or fretfulness often occur, while drowsi- 
ness or even stupor appears in a moderately large number. These 
cases, however, are easily aroused, and if old enough will answer 
questions intelligently. In the rachitic type of child we find a few 
in which convulsions occur, but even here not with the frequency 
to be expected in a disease causing so much general and local dis- 
turbance. Pain and rigidity in the muscles of the neck are noted in 
over half of the cases. This is seen on bending the child’s head 
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forward. It may be present from the first day, or may not develop 
until just before the onset of other paralyses. An interesting and 
suggestive symptom seen occasionally, but not A^th great frequency, 
is that of muscle tremor. This may be local or general, in some 
cases the entire body showdng the effect of this condition. As a rule, 
one finds the patellar reflex either lost or greatly diminished during 
the preparalytic stage, wdiile in a few instances exaggeration of the 
patellar reflex has been found. 

The severity of the sjTnptoms at this time has apparently no 
bearing upon tlie degree or extent of the ensuing paralysis. 

In the abortive tjqie of cases, or those w^hich neA'er pass beyond 
the preparalytic stage, we frequently find extremely severe symp- 
toms; that is to say, they will run a temperature of the highest type, 
ranging from 104° P. to 105° F., while the pulse-rate wdU be betw'een 
140 and 180, tire respirations from 50 to SO, vomiting more acute 
and frequent in occurrence, while the constipation is marked, 
in some cases even leading one to suspect intestinal obstruction. 
Of comse, there are many others of this same type wPo do not show' 
such a marked clinical picture, giving only a slight rise in tempera- 
ture, not over 101° F., but the pulse AA'ill invariably be much in- 
creased, 120 to 140, and respirations between 30 and 40. These 
cases w'ill, as a rule, clear up w'ithin four to six days, leaving no 
paralj'sis or w'eakness of any set of muscles, and if it w'ere not for the 
diagnostic aid of the lumbar puncture and the cell count therefrom 
many cases would not be correctly diagnosed. In fact, we feel 
assured that hundreds of such abortive cases haA'e occurred not only 


in our city but wherever the epidemic has been in progress. 

Case I . — Typical Abortive Case. 

J. R. S.; male; aged five years. Seen in consultation w'ith Dr. 
Eliner, of Wayne, October 2, 1916. Two days preA'iousIj' the 
child had abdominal pain and slight constipation. On the morning 
of October 1 the temperature W'as 103.4° F., pulse 144. In,the eA’en- 
ing of the same day the temperature w'as 105.8° F. The child com- 
plained of headache, was very quiet, and slept most of the tme. 
The next morning he w'as stuporous, though ansAvered questions 
w'hen aroused. Temperature at that time w'as 105° F., pulse 1^, 
respirations 42. There Avas rigidity of tlie neck, with pain on nodding 
motion. When seen at 11.30 p.h. the temperature w'as 101.8° F., 
pulse 140, and respirations 40. The knee-jerks were normal at 
5.30 P.M., left knee-jerk absent at midnight. Right plantar was 
sluggish, Babinski on left, Kernig present^ on both sides. Lumbar 
puncture remoA’cd 37 c.c. of clear spinal fluid under greatly increased 
pressure, the cell count being 167 per cm. One-half culfic centimeter 
of adrenalin chloride was injected into the spinal canal. 

October 3. Lnprovement was marked. Temperature Avas normal : 
free action of both legs and knee-jerks were present He was 
reported to have made an uneventful recovery Avithout paralysis. 

This case is peculiarly interesting, OA\mg to the fact that ten dajs 
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previous!}’' a younger child developed similar symptoms with com- 
plete recovery within a few days. 

It is difficult to define the length of the acute paralytic stage, 
as it varies so greatly in different individuals. The temperature, 
as a rule, becomes normal either with the onset of paralysis, or at 
least does not remain more than a degree elevated for two or three 
days, after which time it almost invariably runs a subnormal 
course for from one to three weeks. It seems that more reliance 


A up. Sppt» 


Ml 

BSI 

li 

1 

1 

S 

liSiS 

ii 

mm 

iiiS 

B 

BB 

BBBB 

BBISB 


SOI 

IB 

1 

1 

B 

■BHBB 

li 

BISglB 

BBSS 

i 


BBSS 

BBiBB 


BssMri 

iiliij 

(Eg 

il 

s 

ss 

is 

ss 

i 

si 

5s 

11 

Ss 

iss 

gg 

If 

^SSTk-geSSSU 

giagggcyrgs 

SSSSsSS^ 

ssassgssss 

iiii 

isii 

evss 

sis-sas 

Hiiiiii 

ssssssSs 

iliiiig 

sggggggs 

yaanangt? 

mm 

liisssii 

is 

H 

s? 

S5 

is 

si 

iiii 

Mil 

SSE 

asss 

m 

iiii 

iiiiiiii 

iOilgi 

sSSsSsS 

asansssy 

geiegi 

iiiiimu 

aasssas 

emmu 


SSSsSSlsSS 

IMilisilOi 

sssssessesssss 

SssssssssssSss 

gSgSSSfsaggsssasfl 


iSssssSHSs 

g&ssssssss 

issssessssssB 

SSSgBSggSgBg 

Isiiigifipjsii 

||SS|||||f3|§^^| 

SSS^IHSHs&Siik^ssssssSs 

liMIiiSiiriliHgiiii 

ri^iigiigriiii 

gss5Sg5^£^jgfggjfgj|jjj|§jgj||s§lililisiOiii^iMiS§i§HSi§§ 

g£iiE:diisKgSS££sipig£s|i:ii|igi»ils3|ss3asg3e£Ss£ei|3||SR:£s|g 



gl§S§sgiiggggSSg5£^£ggj;£Mgg4«iiiiii^g§ggig53iiiiSji^5iggi 




must be put upon the clinical picture of the pulse and respiration in 
reaching some definite conclusion regarding tlie duration of the acute 
paralytic stage. We find that while there is a moderate variation 
in pulse and respiration it is rare to find both having reached normal 
within tliree weeks from the date of onset, while many will still 
show an increased rate up to five and six weeks, others having been 
removed from the hospital before the return to normal. The 
above charts show the typical course of the temperature, pulse, 
and respiration. 
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Pam IS one of the conditions found with moderate frequencv 
during this stage. It is especially referable to the hip-joint, and in 
the majority of cases is only present on motion; that is to say, 
when the child is lying quietly there is no pain, but as soon as the leg 
IS moved the child cries out. In other cases pain may be referred to 
any of the affected parts, especially the shoulders, elbows, and back. 
Its duration is exceedingly variable; in some cases follovdng lumbar 
puncture it disappears and does not return; in others it is relieved 
by lumbar puncture but returns Avithin a few hours or days. 

In other cases it may not be present for weeks, when suddenly 
pain and more or less weakness of the affected part are complained 
of.^ We haAm found that if lumbar puncture is immediately done the 
pain Avail be relieved in 90 per cent, of these cases. 

As a rule the appetite of these children is unimpaired, though the 
power of digestion and assimilation are distinctly below par, and 
for that reason great care must be taken of their diet. Constipation 
is the rule and laxatmes must be used with greater frequency than 
in other diseases. 


While a study of the parts invoh'^ed would be of much interest 
it is not possible to more than glance at a few of the important 
combinations. In 25 per cent, of all cases the legs, either one or 
both, were the only parts invob'^ed; in 12 per cent, the arms only, 
one or both, were affected; in only 4 per cent, was a true crossed 
paralysis found. Other combinations, including the face, eyes, 
neck, back, chest, abdomen, bladder, deglutition, and vocal cords, 
are so munerous and A^aried that it is impossible to include them in 
this paper. In only 2 per cent, of the cases haA''e we found the bladder 
to have been involved. It usually occurred between the second and 
fifth day of the paralysis, and lasts, as a rule, for from a few hours 
to forty-eight hours. Older children complained of pain from the 
distended bladder, while in the younger children it was only found 
on examination. This condition cleared up rapidlj’", usually wathout 


catheterization, and without leaving any cystitis. 

In many of the sev^ere cases which were brought to the hospital 
on the first or second day of the acute paralytic stage, progressbe 
paralysis was noted, some presenting the tjqiical picture of ascend- 
ing or Landry’s paralysis; others progressed in an extremely irreg- 
ular manner, tliis latter form being the most common. Some cases 
progressed with such rapidity that within tvyel ve hours all extremities 
— neck, back, chest, and abdomen — were involved, death resulting 
witliin a few hours or in from one to three days. Others were much 
slower, the period of progression lasting sLx to seven days. 

Case IL— Progressive Parahjsis. ^ 

E B • male; aged two years. Admitted to hospital September 
.2 1916 with the following history: Illness began August 30, with 
fever, backache, and constipation. Paralysis developed Ai^ust 
31. Examination showed rigidity of the neck; good chest e.-p 
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sion; arms normal; complete paralysis of both lets; knee-jerks . 
absent; plantar reflexes sluggish. Lumbar puncture gave 20 c.c. 
of clear fluid; cell count, 110 per cm. 

September 3. There was complete paralysis of the vocal cords. 

September 4. There was paralysis of the muscles of the back 
and of the right arm, with weakness of the left hand; 15 c.c. of 
immune serum was given intraspinally following lumbar puncture. 

September 5. Ten cubic centimeters of immune serum was given 
intravenously. 

September 6. Chest expansion limited. Lumbar puncture gave 
20 c.c.‘ clear fluid; 10 c.c. immune serum was given intraspinally. 



September 7. Paralysis of vocal cords had disappeared. 

September 11, General condition was very much improved; 
rigidity -of neck and back had disappeared. 

September 14. Chest expansion was normal. 

September 21. It was noted that his condition Avas still very weak 
and there had been no change in the paralysis since September 14. 

September 23. Eighteen cubic centimeters of clear fluid was 
removed by lumbar puncture under moderate pressure. 

September 24. Twenty-five cubic centimeters of clear fluid Avas 
removed by lumbar puncture under increased pressure. 


BOUTILLIER; ACUTE POLIOMYELITIS 

- September 25. Lmnbar puncture; 30 c.c. of clear fluid removed 
under mucli increased pressure. 

September 27. Lumbar puncture; 20 c.c. of clear fluid removed 
under normal pressure. 

Upon leaving the hospital September 30 the child had flaccid 
paralysis of both legs, but the neck, vocal cords, back, chest, right 
arm, and left hand bad cleared up. 

This case shovs clearly the type of advancing paralj^sis in a I'ery 
severe case, with good result following the use of immune serum 
intraspinally and intravenousljc 

The severe toxic variety appeared with greater frequency than 
in other epidemics, some having comparatively little paralysis while 
others V'ere paralyzed to a marked degree. In several instances 
a typical picture of acidosis was presented. 



Chart op Case III. — S. H. 


Case III . — Progressive Paralysis with Toxesnia. 

S. H.; male; aged eight months; breast-fed; mother accompany- 
ing child to hospital. Historj'- of fever and vomiting beginning 
October 23, 1916; onset of paralysis October 25. Upon admission 
to hospital October 27 the child showed marked toxemia associated 
with weak heart action; paralysis of neck; partial paralysis of 
muscles of deglutition; paralysis of vocal cords; intercostal muscles; 
respiratory movements, abdominal in character; paralysis of right 
shoulder and right leg; marked weakness in left leg. Knee-jerks 
on both sides absent; plantar reflexes present. Lumbar puncture 
gave 20 c.c. of clear fluid under increased pressure; 1 c.c. of adrenalin 
chloride was injected intraspinally. 
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October 28. Lumbar puncture; 15 c.c. of clear fluid followed by 
blood-tinged fluid under moderately increased pressure.' Cell count 
of the clear fluid 25 per cm.; 10 c.c. of immune serum injected 
intraspinally. 

October 29. Heart action improved; general condition better; 
less toxic. Lumbar x>uncture; 15 c.c. of blood-tinged fluid under 
increased pressure; 1 c.c. of adrenalin chloride injected intraspinally. 

October 30. Lumbar puncture; 15 c.c. of clear fluid under 
increased pressure. 




October 31. General condition much improved. Some chest 
expansion. Lumbar puncture; 15 c.c. of clear fluid under pressure; 
cell count 50 per cm. 

November 11. Lumbar puncture; 30 c.c. of clear fluid under much 
increased pressure; cell count, 25 per cm. 

November 8. Movement of right shoulder normal; vocal cords 
and deglutition normal; movements of feet are stronger. 

Upon discharge from the hospital, November 26, it was noted 
that all paralyses had cleared up with the exception of slight weak- 
ness in the right leg. 

Case IV . — General Toxemia and Severe Paralysis. 

E. E.; male; aged nineteen years. Illness began October 14, 
1916, with fever, constipation, vomiting, headache, followed the 
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next day by stiffness and pain in the muscles of the neck. Paralysis 
developed on October 17, the day of admission to the hospital. 
Examination showed stiffness of tlie neck and back; impaired chest 
expansion; flaccid paralysis of both shoulders and upper arms, vnth 
weakness of forearms; left leg completely paralyzed. Knee-jerk 
and plantar reflex absent on the left side, present on right. Toxemia 
marked; heart action poor. Lumbar puncture; 30 c.c. of clear 
fluid removed under increased pressure; cell count, 89 per cm.; 
3 c.c. of adrenalin chloride injected intraspinally. 



Case IV.— E. F. On admission. Case IV.— E. F. On discluarge. 


October 18. Owing to toxemia, 10 c.c. hj^perisotonic salt solution 
was injected intravenouslj'- at noon. 

At 6 P.M. lumbar puncture; 30 c.c. of clear fluid removed; cell 
count 40 per cm.; 2 c.c. of adrenalin chloride injected intraspinally. 
Mildly delirious most of the time. 

October 19. Noon. Eight cubic centimeters of blood removed 
and 10 c.c. of hjT)erisotonic salt solution given intravenously. _ 
October 20. a.M. Lumbar puncture; 25 c.c. of clear fluid 


removed under pressure; cell count, 56 per cm. _ 

At noon 10 c.c. of blood withdrawn and 10 c.c. hypcrisotomc salt 
solution injected intravenously. 

October 21. General condition continues the same; chest expnii- 


sion not so good. 
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At noon 4 c.c. of blood withdraAvn and 7 c.c. of hyperisotonic 
salt solution given intravenously. 

October 22. Lumbar puncture; 22 c.c. of clear fluid removed 
under pressure; cell count, 53 per cm. 

October 24. Lumbar puncture; 8 c.c. of blood-tinged fluid 
removed under pressure. 

October 25. General condition much improved. Mind perfectly 
clear for the first time; chest expansion better. 

October 26. On account of restlessness, lumbar puncture was 
done; 25 c.c. of clear fluid was removed under slight pressure; cell 
count 30 per cm. ; 14 c.c. of immune serum injected intraspinally. 

October 27. Chest expansion still improving; right shoulder, 
complete flaccid paralysis; right leg normal; left leg can flex but 
not extend or lift leg from bed. Kernig’s sign present on both sides. 
Lumbar puncture; 30 c.c. of straw-colored fluid removed under 
pressure; cell count 100 per cm. 

October 29. Lumbar puncture; 30 c.c. of clear fluid removed 
under pressure; cell count, 60 per cm. 

Condition steadily improved until November 22, when he was 
decidedly irritable and complained of pain in the left elbow and 
shoulder, with inability to move it. Lumbar puncture was imme- 
diately done, removing 15 c.c. of clear fluid under increased pressure; 
cell count, 5. All sjmiptoms cleared up within two to three 
hours. 

When discharged from hospital, December 2, he showed normal 
condition of neck and back, almost complete chest expansion, normal 
motion of forearms and arms, slight weakness in both shoulders, 
left leg normal, motion in all directions but too weak to stand upon 
it. As this patient was in the hospital until the fifty-second day 
of the disease it was interesting to note the lessening of the paralysis 
and the marked regain in muscle power. 

These two cases show clinically the toxemia which frequently 
occurs as part of the disease and also the severer type of paralysis, 
with recovery. 

The most important complications were those pertaining to the 
gastro-intestinal tract, and here in bottle-fed babies difficulties 
quite frequently arose; while in the forty breast-fed babies which 
were treated in the hospital, the mother accompanying the child, 
there was practically no digestive disturbance and the death-rate 
was lower. Bronchitis was next in frequency as a complication, 
seen with greatest severity in cases with intercostal paralysis, 
bronchopneumonia occurring occasionally. Otitis media occurred 
as a complication in a small number of cases. It was rather femark- 
able that there were practically no complications due to nose and 
throat conditions. Repeated examinations of them revealed nothing 
abnormal. Diphtheria occurred in only three cases, but as the 
Schick test was always employed and antitoxin administered when 
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the reaction was positive, this will account for the small percenta--e 
01 cases developing. 

_ The diagnosis of this disease is of extreme importance, especially 
in the preparalytic stage, when, as a rule, it is most difficult. In this 
stage in cases presenting severe sjmiptoms, such as high fever, 
rapid pulse, and lespiration without any physical signs to account 
for them, a diagnosis of poliom3’’elitis can be safely made inmost 
instances, but should always be confirmed by lumbar puncture and 
cell count of the spinal fluid, this being the only accurate diagnostic 
measure. Many cases, 'however, present pain and stiffness in the 
neck as well as muscle twitching, and here the diagnosis is readily 
made. The quantity of fluid obtained by lumbar puncture varies 
considerably,^ a small quantity being 10 c.c., while frequently 20 to 
30 c.c., and in some cases as much as 50 c.c. is readily obtained. 
The fluid is crystal clear, and for the most part is under increased 
pressure, varying from rapid drops to a stream squirting out one 
or two feet from the patient. When possible the counting of the 
cells should be done at once, using the ordinary blood chamber and 
counting the leukocytes in ten squares, thus obtaining the number of 
cells per cm. It varies greatly in different cases, and at times in the 
same case when counted on different days. It is safe to say that a 
cell count over 15 and under 600 would make our diagnosis positive. 

The treatment during the preparaljdic stage is that of any acute 
illness plus isolation; a cathartic, rest in bed, fresh air, and care of 
diet. Lumbar puncture should be used not onlj'^ for its diagnostic 
value but also as a therapeutic measure. It removes the excess of 
fluid from the spinal canal, thereby relieving pressure upon the cord. 
Adrenalin chloride has been used with apparent success at this time 
by injection into the spinal canal, following lumbar puncture, of 
from 1 to 2 c.c., depending upon the age of the child. Following its 
administration the buttocks should be kept elevated. If immune 
serum be available its use at this time would certainly seem more 


potentially effective. Since the great majority of our cases were 
not seen until paralj^sis had developed no definite conclusions can be 
reached regarding the value of serum during the preparalytic stage. 

The care of the child during the acute paralytic stage is of even 
greater importance than in the preparalytic. _ Here, rest and quiet 
should be enforced, the child, however, not being allowed to remain 
too long in one position but .moved from side to side and kept as 
comfortable as possible, as change in position lessens the probability 
of the development of pressure sores. Noise irritates and sliould 
therefore be avoided. Plenty of fresh air, but not too much direct 
sunlight, is essential. Hot baths, even during the early , da j's, when 
moving the child to the bath-tub does not cause too much pam, 
improve the child's condition and at times relieve pain. Great care 
must be exercised in feeding, keeping up tlie nutrition to tlie point 
of tolerance without overfeeding, as digestion and assimilation are 
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in some cases greatly weakened. Pressure on tlie affected parts by 
bed-clothes is to be avoided by the use of cradles, and later light 
splints should be applied when early deformities appear. 

While many drugs have been advocated and used there seems to 
be none which gives marked results. Hexamethylenamin was used 
in all cases during the first two and a half months of the epidemic 
Avithout apparent result, and was then discontinued. Tincture of 
nucis vomicae was used in many cases after the first week for its 
general tonic action without any bad effect, Avhile in some cases the 
general condition of the patient improved. During the third and 
fomth week syrup of iodide of iron was used in a number of anemic 
children, with good result. 

Lumbar puncture as a therapeutic measure must not be over- 
looked, as it is the one procedure from which is derived the greatest 
benefit. It should be done as often as the condition of the patient 
indicates; that is to say, from every twelve to every twenty-four 
hours in some cases; every three or four days in others, or only 
when increased pain and restlessness or irritability point to pressure 
by an increased amount of spinal fluid. By removing the pressure 
upon the congested portions of the cord we have seen cases recover 
from an apparent absolute paralysis of one or more extremities, 
which, of course, means there was only congestion and that the 
disease had not attacked or destroyed the nerve tracts. In other 
cases almost instant relief of pain followed lumbar puncture. 

Adrenalin chloride in 1 to 1000 solution given intraspinally theo- 
retically should be of great value because of its action upon the 
congested bloodvessels of the membranes and cord. Its use in doses 
of from 1 to 2 c.c. every six hours for several days has been advocated. 
This, however, we found caused marked disturbance, with vomiting 
in many cases, and every twelve to* twenty-four hours was sub- 
stituted. The results obtained were rather questionable, as it 
seemed impossible for the solution to reach the upper part of the 
cord if the seat of the lesion were high, even with the buttocks well 
elevated. This method of treatment, however, should not be given 
up until one showing decidedly better effect should be discovered. 

Normal human scrum, that is, serum collected from health}^ 
adults, was used in a few cases, but Avithout result. 

Immune serum, or that obtained from the blood of persons having 
suffered from acute poliomyelitis some months or years before, 
AA^as used to as great an extent as possible. We were, hoAvever, 
handicapped by the comparatively small amount available, and by 
the fact that at first it AA^as reserved for use in only the most desper- 
ate cases. Later on it AA%as given to patients entering on the first or 
second day of the acute paralytic stage, and here some good resulted. 
It AA\as given in doses ranging from 5 to 15 or even 30 c.c., either 
intraspinally, intravenously, or intramuscularly, daily or every tAA’o 
or three days for several doses. At times a combination of adrenalin 
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chloride in the morning and immune serum at night was used on 
consecutive days, with apparently better results than when given 
alone. In at least two very severe cases with chest involvement the 
improvement following this method of treatment was most marked. 
When, however, a severe toxemia is present, showing a marked 
general involvement, tlie intravenous use of the serum is especially 
indicated. When paralysis alone occurs the intraspinal method of 
administration seems to be most effective. The intramuscular 
method, I believe, should only be employed when it is impossible 
to give the serum into a vein, as the absorption is much slower. 
Another method of procedure when the toxemia is marked is the 
intravenous use of a hyperisotonic salt solution, following the 
removal of an equal or smaller quantity of blood; the quantity 
removed varying from 5 to 30 c.c., depending upon the age and 
condition of the patient. ’ 




C 4 SE Y.— Treatment loith Adrenalin Chloride. . _ ^ , 

L Iv Jr.; male; aged four years; admitted to hospital September 
>9 1916 "iving the following history (brother, aged two years, 
A V+irl «nme davV Bec-an September 25 with fever, nausea, 
Sn , SaS and coVulsio'ns. Paralysis developed on the 
i f admission Examination showed neck and back rigid, left 

1? c„"»"ocid h-i-k 
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present. Lumbar puncture gave 40 c.c. of clear fluid under mucli 
increased pressure; cell count 19 per cm. 

September 30. Lumbar- puncture; 5 c.c. of clear fluid under 
normal pressure; cell count 50 per cm.; 2 c.c. of adrenalin chloride 
injected intraspinally. 

October 10. a.m. Lumbar puncture gave 12 c.c. of clear fluid; 
pressure moderate; cell count 30 per cm. ; 2 c.c. of adrenalin chloride 
injecte'd intraspinally. 

p.M. Liunbar puncture gave 1 c.c. of clear fluid; normal pressure; 
2 c.c. of 'adrenalin chloride injected intraspinally. 

October 3. Good movement in toes and ankle-joint of left leg. 
Can flex but not extend it. 

A.M. Lumbar puncture; 2 c.c. of clear fluid; pressure normal; 
2 c.c, of adrenalin chloride injected intraspinally, 

p.M. Lumbar puncture; 20 c.c. of clear fluid; pressure slightly 
increased; cell 30 per cm.; 2 c.c, of adrenalin chloride injected intra- 
spinally. 

October 4. p.m. Lumbar puncture gave 10 c.c, of clear fluid; 
pressure slightly increased; cell count 15 per cm.; 2 c.c, of adrenalin 
chloride injected intraspinally. 

October 5. General condition good. Flexion but no extension 
of left leg; back and neck normal. Cannot bear weight on leg. 

October 10. Can flex and extend left leg and also bear some 
weight when standing. 

October 12. Can move left leg in all directions and stand with 
support. 

October 15, Can bear weight of body on leg without support. 

When discharged October 29, could stand and walk; simply 
slight weakness in left leg; knee-jerk still absent. Neck and back 
normal. 

In this case the injections of adrenalin chloride Avere undoubtedly 
beneficial. 

Case VI , — Severe Type of Paralysis Treated loith Immune Serum. 

F. R.; female; aged tlu-ee years; admitted to hospital, October 
7, 1916, with the following history: Illness began October 4 with 
fever, constipation, and twitching of muscles of right arm. Paral- 
ysis noted October 6, Examination on admission shoAved flaccid 
paralysis of neck and back; right shoulder completely paralyzed; 
left shoulder and arm complete paralysis; right leg AA^eak; left leg 
normal; knee-jerks absent in both; plantar reflex present. Lumbar 
puncture gave 20 c.c. of clear fluid under moderately increased 
pressure; cell count 23 per cm.; 2 c.c. of adrenalin chloride injected 
intraspinally. 

October 8, Child became toxic. Lumbar puncture gave 5 c.c, 
of blood-tinged fluid under normal pressure. 

October 9. a.m. Three cubic centimeters of liArperisotonic salt 
solution injected into left external jugular vein. 
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P.M. Lumbar puncture gave 25 c.c. of clear fluid under increased 
pressure; cell count 20 .per cm.; 15 c.c. of immune serum injected 
mtraspmally. 

October 10. Chest expansion limited. Motion only in fingers; 
none in legs; Kernig’s sign present. ^ 

October 13. General condition improved. Liunbar punctiue 
gave 12 c.c. of clear fluid under greatly increased pressure; cell 
count, 40 per cm. 

October 14. ^ Complete flaccid paralysis of neck and arms, except 
for slight motion in fingers and legs. 



Case VI. — F. R. On admission. Case VI. — F. R. On discharge. 


October 17. h'lotion in toes; chest e.\'pansion normal. Lumbar 
puncture gave 8 c.c. of clear fluid under normal pressure; cell 
count 16 per cm. Splints applied to legs. 

October 19. Two cubic centimeters of hyperisotonic salt solution 
injected into the veins of the right foot. 

October 20. Lumbar puncture gave 1 2 c.c. of blood-tinged fluid 
under much increased pressure. .... 

October21. General condition good. Slight motion m left leg. 

October 27. Neck muscles stronger; right arm movements in 
fingers and forearm. Slight bronchitis developed. 

November 3. Bronchitis^ better. General condition good, 
hlotion in both hands and wrists. 
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November 6. Lumbar punture gave 15 c.c. of blood-tinged fluid 
under moderately increased pressure. 

When discharged November S, she had moderate control of neck 
and back. Shoulders and arms showed complete flaccid paralysis, 
motion only in hands; legs complete flaccid paralysis with motion 
in toes. 

Case VII . — Severe Type of Paralysis Treated with Immune Serum. 

H. II.; female; aged two and one-half years; admitted to hospital 
September 20, 1916. History of fever, constipation, vomiting, and 
headache beginning September 16, Onset of paralysis September 18, 



Case VII. — H. R. On admission. .Case VII. — H. R. On discharge. 


Examination on admission showed paralysis of neck, chest, right 
shoulder, complete of left arm and of both legs. Knee-jerks absent; 
plantars present. Lumbar puncture gave 30 c.c. of clear fluid under 
increased pressure; cell count, 100 per cm.; 10 c.c. of immune 
serum injected intraspinally. 

September 21. Right arm paralyzed; pain general. Condition 
very poor. Lumbar puncture gave 30 c.c. of clear fluid under press- 
ure; 10 c.c. of immune serum injected intraspinally. 

September 22. Lumbar puncture gave 8 c.c'. of blood-tinged 
fluid; 5 c.c. of immune serum injected intraspinally. 

September 23. Lumbar puncture; 10 c.c. of blood-tinged fluid 
removed under increased pressure. 
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September 24. Lumbar puncture; 15 c.c. of dear fluid removed 
under increased pressure; cell count 23 per cm. 

September 26. Lumbar pucture gave IS c.c. of clear fluid 
under slightly increased pressure; cell count, 33 per cm.; 7 c.c. of 
immune serum injected intraspinally. 

September 29. Both forearms show limited movement. Slight 
vaginitis developed. 

October 2. Lumbar puncture gave 8 c.c. of clear fluid under 
increased pressure; cell count, 24 per cm. 

October 3. General condition much improved. Chest expansion 
much better on left side. 

The general condition of the patient improved gradually, with 
better chest expansion, until she was' discharged October 30, when 
she had fair movements in both arms, poor in shoulders; flaccid 
paralysis of right leg; slight motion of left leg; knee-jerk still 
absent; neck and back weak; chest muscles almost normal. 

Case VI shows a severe tj'pe of paralysis, vdth toxemia improving 
to a certain extent by the use of immune serum. She undoubtedly 
would not have lived without its use, as she was in a desperate 
condition on admission. 

Case VII was a still more severe tjT)e of paralysis when immune 
serum was used frorn the first, undoubtedly saving the child’s life 
and at least assisting in the improvement of the paralyzed parts. 
Every child developing this type of paralysis before immune serum 
was used died, while it is safe to say that at least one-third lived 
where the sermn was given. 

Case VIII. — Treatment: Combination of Adrenalin Chloride and 
Immune Serum. 

O. S.; male; aged six months; admitted to hospital October 1, 
1916. History of fever and constipation beginning on September 
25. Said to be recovering from bronchopneumonia. Onset of 
paralysis September 29. Examination on admission showed paral- 
ysis of neck; slight paralysis of chest; lungs normal with the 
exception of harsh breath sounds; left shoulder paralyzed; right 
leg complete flaccid paralysis; left leg very limited movement; 
knee-jerks and plantar reflexes absent on both sides. Lumbar punc- 
ture gave 25 c.c. of clear fluid under markedly increased pressure 
cell count, 26 per cm.; 10 c.c. of immune serum was injected 


intraspinally. ' j r 

October 2. A.jr. Lumbar punctiu-e followed by 2 c.c. of adrenalin 

chloride injected intraspinally. , 

p.M. Lmnbar puncture gave 40 c.c. of clear fluid under increased 
pressure; 10 c.c, of immune serum injected intraspinally. 

October 3. General condition good; left arm paralyzed, except- 
ing left hand; legs show slight movement of toes. 

I.M. Lumbar puncture gave 25 c.c. of clear fluid; 2 c.c. of 
adrenalin chloride injected intraspinalljL 
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p.ji. Lumbar puncture removed 15 c.c. of turbid fluid; 15 c.c. 
of immune serum injected intraspinally. 

October 4. Left arm, good motion in forearm and fingers. ^ 
p.M. Lumbar puncture removed 10 c.c. of blood-tinged fluid 
under increased pressure; cell count 183 per cm.; 2 c.c. of adrenalin 
injected intraspinally. 

Condition' remained about the same until October 12, when a 
slight bronchitis developed. Movement of left forearm and fingers 
good. Light leg, complete flaccid paralysis; left leg, motion in toes. 



October 19. Bronchitis had cleared up. General condition good 
Neck only slightl.y weak; left arm showed slight motion in shoulder, 
good in forearm and fingers. Legs motion in toes only. 

When discharged from the hospital November 2, neck was 
normal ; left shoulder much stronger; could hold arm erect for a few 
moments; legs paralyzed except for slight motion of toes; chest 
expansion normal. 

This child presented the most severe type of general paralysis, 
and without treatment would not have survived. The use of both 
immune serum and adrenalin chloride, we are convinced, were more 
efficacious than either one used alone. It is interesting to note that 
practically no severe reaction follows this method of treatment, 
with the possible exception when too large a dose of adrenalin 
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^ chloride is used. No marked changes in tlie temperature, pulse, 
or respiration were observed following the injections. 

Since^ writing this paper an interesting epidemic in a private 
institution for feeble-minded children in a neighboring town has 
been brought to my notice. Thus far 5 cases have developed among 
the 12 inmates, with 1 death. 

The first 3 cases were seen by me in consultation on December 
9, 1916. The date of onset of the first case was No-\'^ember 21; the 
second November 28, and the third December 8. The fourth and 
fifth cases were seen December 15, having developed December 13 
and 14 respectively. They are of interest from the fact that they are 
the only institutional cases to have developed during this epidemic 
in this section of the country, and further, that from the dates of 
onset it would appear that direct contact is clearly established as the 
source of infection, the only missing link being the source of infection 
in the first case. 

Summarizing, it would appear to me that too little stress has been 
laid upon the abortive cases, many of which were never diagnosed, 
and it is to this cause that our high mortality rate of 29 per cent, 
can be attributed. 

A further study of the gastro-intestinal lesions will, I feel sure, 
reveal the fact that this is one of the most important points of 
entrance for the infection. 

Lumbar puncture, not alone for diagnosis but also as a therapeutic 
measure, must be borne more constantly in mind and used to an 
even greater extent. Adrenalin chloride and immune serum, either 
alone or in combination, is the most efficient treatment which has 
been evolved during this epidemic, and should be used whenever 
possible, only remembering, as in the case of diphtheria antitoxin, 
that the most beneficial results are obtained from its early use. 

An interesting fact brought out in those cases detained in the 
hospital after the regular period of quarantine had expired, owing to 
pneumonia or vaginitis, has been the improvement in the parts 
which were apparently completely paralyzed on the date on which 
these cases ordinarily would have been discharged. 

In concluding, while some advance has been made in the method 
of treatment during the recent epidemic, there is still a large field 
for research, and until the laboratory comes to our aid with a true 
antitoxin for acute poliomyelitis the clinician will be forced to admit 
that our mortality rate will remain higher than necessary. 
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EPIDEMIC VAGINITIS IN CHILDREN.^ 
By B. K, Rachford, M.D., 

I’ROFESSOR 'of PEDrATRICS, UNIVERSITY OF CINCINNATI. 


It lias long been the opinion of clinicians that the clinical and 
bacteriological methods ordinarily used for the differentiation of 
gonococeus from other forms of epidemic vaginitis have not been 
sufficiently perfeeted to make them absolutely reliable. The 
literature of this subject, including the ‘^Report of the American 
Pediatric Society on Vaginitis in Childhood,” which was made to 
this Society in 1915, indicates that the bacteriological technic 
of this disease involved in the accurate diagnosis of gonococcus 
vaginitis, must still further be improved and simplified before it 
can be absolutely relied upon for the accurate diagnosis of epidemic 
vaginitis in institutional and private practice. 

There is perhaps little doubt in the minds of pediatricians, as 
well as baeteriologists, that a large pereentage of these cases are due 
to the gonococcus, and there is also no question but that the bacterio- 
logical tests as now made as aids in the diagnosis of gonococcus 
vaginitis are essential and are of the greatest value, and that at 
the present time we must rely almost wliolly upon these tests in 
making our diagnosis of this condition, but the fact remains that 
the routine staining method for the Gram-negative, intracellular, 
biscuit-shaped diplococcus, which is chiefly relied upon in making 
the diagnosis of this disease, is not altogether satisfactory. 

Prevalence of Epidemic Vaginitis in Children. Vaginitis 
is now recognized as one of the most prevalent infections in most 
of our large cities. This is especially true in hospitals and other 
institutions which care for female children. At the present time 
there are about seventy-five of these cases being cared for by the 
Cincinnati Hospital and the Children’s Clinic, which is run in 
cooperation with this hospital. Under careful treatment and rigid 
quarantine regulations the number of these cases in the Cincinnati 
Hospital and Clinic have very materially diminished during the 
past winter. It is a significant fact that the vast majority of our 
new cases come from other institutions, such as orphan asylums and 
children’s homes, and that nearly all of these new cases occur in 
children under school age. My inference, therefore, is that the public 
schools of Cincinnati have very little, if anything, to do with the 
spread of this contagion. 

The marked prevalence of this disease in most of our large cities, 
as well as its intractability to treatment and its defiance of ordinary 
quarantine regulations, is recognized as presenting one of the most 


' Read before tlie American Pediatric Society, May 9, 1910. 
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difficult public bealtb problems presented by any of the contaaious 
diseases. 

The collective report of the committee above referred to indicates 
that the disease^ is on the increase. We may, therefore, assume that 
epidemic vaginitis is a contagious disease verj’' prevalent among 
. female children in our large cities, and that the means noiv in vogue 
for the Clue of this disease and for preventing its spread are quite 
unsatisfactory. 

Dming the long experience wliich I have had witli this disease 
in Cincinnati there has never been an instance in which the disease 
was contracted by adults, although these cases are constantly 
under the care of female nurses. In the report of the committee 
above referred to, “85 physicians have never known of an instance 
in which a nurse was infected during a ward epidemic of vaginitis, 
10 physicians have seen such an occm-rence.” It appears from 
these facts, therefore, that while the disease is very contagious 
in childhood, adults are practically immune. No satisfactory 
explanation has been offered as to the immunity of adults from this 
disease. 

jMeans bt Which the Contagion is Transmitted in Children. 
In children this disease is not in the ordinary sense a venereal 
disease, that is to say, the manner of its transmission is not by 
sexual contact. The contagion is carried to the vagina of the child 
in some way other than that in which gonorrhea is spread among 
adults. 

The grouping of the various causes by which the disease may 
be spread among children is outlined in the report of the committee 
above referred to as well as in the voluminous literature of tliis 


subject. 

The cases due to sexual contact are practically negligible. Here 
we have another marked difference between gonococcus vaginitis 
in children and in adults. It is a remarkable fact that a disease 


which in the adult is rarely transmitted in any other manner than 
by sexual contact should appear in children as a violent epidemic, 
spread in an altogether different -way. The e.xplanation of the differ- 
ence in the manner by which this disease is spread in children and 
in adults has not received a satisfactory explanation. That the 
adult is very susceptible to the gonococcus contagion is a well- 
known fact; that children are equally susceptible to this contagion 
is fuUy recognized, and yet the manner in wliicli tlie disease is 
spread in the child and in the adult could not be more unlike if in 
each instance it was an entirely different contagion. Is the explana- 
tion of tiiese facts to be sought in some unrecognized change m the 
oraanism or organisms producing the disease, or in some peculiar 
change in the susceptibility of the vaginal mucous membrane to 
this contagion at different ages in the life of the individual. 
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Duration and Course of Epidemic Vaginitis Under Treat- 
ment. The report of the above committee as to the time required 
for a cure summarizes as follows: “53 of 71 physicians consider that 
the time varies from six weeks to six months. One believes that the 
cure comes only at puberty.” That the absolute cure of this disease 
from a bacteriological stand-point is a matter of great difficulty in 
a very large percentage of the cases is the opinion of a large number 
of competent observers. That the disease very commonly, if relapses 
are taken into consideration, continues for years, even under careful 
medical supervision, is attested by the literature of this disease. 

Every institution which pursues the careful follow-up system 
of its discharged cases finds that a large percentage of apparently 
cured cases are subject to relapse. My desire here is simply to call 
attention to the intractability of these cases under careful methods 
of treatment, and to the fact that many of them continue for years; 
yet notwithstanding the prevalence of this disease in childhood 
the disease practically disappears at puberty. There is no question 
in my mind but that there is a tendency to a spontaneous cure of 
this disease at this time of life. 

In the report of the above committee only 11 out of 96 physicians 
were found who “had as adult patients those whom they had treated 
for vaginitis during childliood.” When one considers the preval- 
ence of this disease in young girls and its rarity in older girls, except 
when produced by sexual contact, one cannot but conclude that 
this disease in the vast majority of instances is self-limited. As a 
rule, it disappears as the child approaches puberty, under simple 
methods of home treatment such as ordinary cleanliness and mild 
soothing applications applied to the external genitalia. To my 
mind there is no other explanation for the disappearance of this 
disease at puberty, for surely the results of our present methods 
of treatment do not justify us in believing that the sudden disap- 
pearance of this disease at this period in the age of the ehild is due 
to systematic medical treatment. 

Complications and Sequelas in Epidemic Vaginitis in 
Children.' My own experience as well as the literature of this 
disease leads me to believe that complications and sequelae of epi- 
demic vaginitis in children are much less common than gonococcus 
complications and sequelae in the adult. Since 1905, when I 
encountered and reported an epidemic of this disease in the 
Cincinnati Hospital, I have had a very large experience with this 
disease, and during these years I have observed but one possible 
gonococcus complication (arthritis) in all of the cases that have 
come under my observation. In the report of the committee above 
referred to 39 per cent, of the ph 5 ’'sicians consulted “have seen 
more or less severe systemic complications,” I believe, therefore, 
that complications and sequelae in epidemic vaginitis in childi-en 
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are ■\ astly less common than are gonococcus complications in the 
gonorrhea of adults. 

Methods of Treatment and Their Cojiparath'e Value. 
In the wide experience which I have had with this disease since 
1905 when I reported an epidemic in the Cincinnati Hospital, 
I have had an opportunity to try many methods of treatment whicli 
have been suggested and I have been forced to the conclusion that 
the simpler methods of treatment such as irrigating the infected 
parts once a day with two quarts of a normal saline solution followed 
by the injection of 2 or 3 ounces of a 1 per cent, solution of 
nitrate of silver are more efficacious than tlie more severe forms 
of treatment involving tlie direct application of strong astringents 
and antiseptics to the vaginal vault and neck of the uterus. There 
can be no question as to the advisability of local treatment in these 
cases; such treatment undoubtedly shortens the course of the dis- 
ease, and it is not improbable that one observer may get better 
results by reason of his superior technic with a certain line of treat- 
ment tlian other observers using the same treatment with perhaps 
less care and skill in the technic. 

It is my belief that the intractability of these cases in hospital 
wards, is largely due to reinfection. For this reason we have in tlie 
Cincinnati Hospital divided the vaginitis wards into four compart- 
ments. New cases are admitted into compartment one and tliere 
remain until the Gram-negative diplococcus can no longer be 
found in the smears taken from just within the vagina. They are 
then transferred to compartment two and are technically known 
as Frst negatives. There they remain under treatment for a week, 
and if the smear from the vagina at the end of that time is negative 
they are transferred to compartment three, where the treatment is 
continued, and are there known as second negatives. If at the end 
of a week a third negative smear is obtained they are transferred 
to compartment four and treatment is discontinued. Here they 
remain for a week or ten days, and if at the end of tliat time the 
smears from their vaginas are still negative, they are discharged to 
the institutions from whicli tliey came or into the care of the 
children’s clinic which continues to look after them for a number 
of weeks to insure their convalescence. 

Evils Which jMay Eesult from the Tre.atment of Epidejiic 
Vaginitis. I have been mucli impressed with the idea that physi- 
cians have not given sufficient attention to the ill effects which may 
result from the long-continued local treatment of these cases. In 
the vaginitis wards of the Cincinnati Hospital my attention was 
recently called to the fact tliat a small percentage of the children 
in this ward were practising masturbation, and an inquiry developed 
the fact tliat tliree older girls of school age who had been m the ward 
for a long time were teaching the newcomers all kinds of bad lia bits. 

They were found to be imitating the physicians in making cul- 
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tures by introducing instruments into the vaginas of tlie younger 
girls. It was therefore felt that it was absolutely necessary to 
isolate these older children in order to prevent the development 
of these bad habits in the jmunger ones. 

It is a self-evident fact that more or less harm ma,y result from 
the frequent handling of the genital organs of these young girls, 
and this is especially true in cases in which the treatment must 
be continued over a long period of time. I here call attention to the 
ill effects which may result, especially from severe and frequent 
treatment not for the purpose of advocating the discontinuance of 
local treatment in these cases, but for the purpose of noting the 
fact that bad as well as good results may follow such treatment. 

I have also found that very serious social problems have developed 
in the treatment of these cases in their homes. At the present time 
there are 45 of these cases in Cincinnati treated in their homes 
*under the supervision of the Children’s Clinic. These cases have 
been reported to the health authorities, and are therefore not 
permitted to attend school. They are, I believe, practically the 
only cases which are reported to the Health Department in 
Cincinnati. Most of these children are of school age, and many of 
them, by reason of the fact that they are excluded from the schools, 
are not only deprived of the educational advantages which the public 
school offers but they spend a large portion of their time in the streets 
under unfavorable hygienic and moral conditions. Many of these 
children go on for months with little or no vaginal discharge, and 
yet we may be unable for any length of time to obtain from them 
negative smears indicating that they are from a bacteriological 
stand-point cured of this disease. 

I have been appealed to many times as to the injustice which 
is being done these children, and yet I have found no way of solving 
the problem. It is my belief that hundreds of these cases in every 
large city run a mild course and are unrecognized; these children go 
to school apparently without spreading the contagion; they have 
little or no treatment, and yet after a time they spontaneously 
recover. 

It can be seen from the above outline which I have presented 
that the social and public health problems which this disease pre- 
sents are very great, and that our knowledge of the disease, from 
the stand-point of diagnosis, quarantine, and treatment, are not 
sufficient to enable one to handle this question in a satisfactory 
manner. 

In discussing the question of the handling of these cases by 
public health authorities, and whether or not epidemic vaginitis 
should be classed among the reportable diseases, let the physicians 
of this country ask themselves whether, in the present state of 
our knowledge of this disease, they would be willing to report 
to the health authorities a case occurring in their own families 
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the diagnosis of which rested solely upon the morphological and 
staining characteristics of the organisms found; that is to say, 
upon the fact that a Gram-negative, intracellular, biscuit-shaped 
diplococcus was found. If the term gonorrheal or gonococcus 
vaginitis were for the present dropped from the literature and the 
term epidemic vaginitis substituted (this name not suggesting to 
the lay mind a venereal disease), I think it would be much easier 
to handle these cases from a public health stand-point. 

It appears to me very evident that until we are in a position to 
make vaginitis a' reportable disease and enforce the ordinary health 
regulations which are used in other reportable diseases we are not 
justified in excluding these cases from our public schools. 


HOW CLOSELY DO THE WASSERMANN REACTION AND THE 
PLACENTAL HISTOLOGY AGREE IN THE DIAGNOSIS 
OF SYPHILIS? 


By J. Mokris Slemons, M.D., 

NEXV HAVEN, CONN. 

(From the Department of Obstetrics and Gynecology, Yale Medical School.) 


The unimpeachable diagnosis of syphilis is made upon the 
demonstration of the Spirocheta pallida. After this fact became 
established the hope was entertained that the organism might be 
found regularly in syphilitic placentae, but competent investigators 
declare that although prolonged search (Trinchesi*) is more fre- 
quentlj^ successful, the spirochetes are readily demonstrable in 
the placenta approximately in every third case of syphilis (JMohn,- 
Bab,® Graefenberg^). Generally, therefore, the diagnosis rests 
upon the less specific evidence of the histological changes in the 
chorionic villi or the Wassermann reaction in the mother’s blood. 
As neither of these tests affords absolute proof regarding the pres- 
ence of syphilis, we should know how frequently they point to the 
same conclusion; and, if not always, is one test more reliable than the 

other? _ 1 1 • 

Besides variations in the Wassermann reaction due to the teclinic 


’ Bakteriologische und histologische XJntersuchungen bci kongonitalcr Lucs, 
Munchen. tned. Wchnschr., 1910, Mi, 5/0, , • o 

= Dio Ycranderungen an Placenta, Nabelschnur, und Eihautcnbei Syphilis uml 
ihre Bezuhungen zur Spirocheto pallida, Ztschr. f. Goburtsh. u. Gynuk., 190/, ux. 


~*^^Baktcriolog;c und Biologic der kongenitalen Syphilis, Ztschr. f. Goburtsh. u. 

^^‘Der Knfluss'drr^ Syphilis .auf die N.achkoinineiischaft. Arch. L Gynak., 1909, 
Ixxxxdi, 190. 
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employed® and to the interpretation of the degree of fixation, 
the specificity of the test is impaired, since occasionally a positive 
reaction is independent of syphilis. Thus, fixation has been observed 
in cases of malaria, of malignant growth, of hepatic disease, and of 
some tropical infections, as sleeping sickness. On the other hand, 
in an appreciable number of syphilitics, the reaction is negative 
even during the secondary period of the disease. If interpreted 
in the light of the clinical history the reaction is rarely misleading, 
but this means, of course, that as yet implicit reliance upon the 
test is not justified. With newborn infants. Bar and Daunay® 
report notable inconsistency in the Wassermann; frequently they 
obtained a negative reaction when syphilis was known to exist. 

It is also true that, one after another, the placental phenomena 
regarded as characteristic of syphilis have been questioned. Upon 
the gross appearance of the organ it is unsafe to base a diagnosis, 
for macroscopic signs of the disease are not constant; they were 
absent in 82 of 160 syphilitic placentse which Mracek’' examined. 
And, conversely, when the fetus dies sometime before it is born, 
whether syphilis is the cause or not, the placenta may be firmer 
than usual, its color may be a pale gray, and the maternal surface 
may have a greasy appearance. 

Large placenta do not, as was once supposed, necessarily denote 
syphilis. Labourdette® found that the relationship between the 
weight of the placenta and the weight of the fetus may not be used 
to establish a diagnosis. In cases in which syphilis was excluded, 
not infrequently this ratio was 1 : 5, 1 : 4, and occasionally 1:3. 
When the infant is premature this ratio is more significant, but 
prior to term we must remember that the placenta normally weighs 
more than a sixth of the weight of the fetus. 

In the umbilical cord, as in the placenta, Emmons^ had great 
difficulty in demonstrating spirochetes, and no syphilitic cord 
lesion is regularly Jound, An exudative inflammation about the 
vessels which Bondi^° declared pathognomonic for syphilis may 
be caused by bacterial infection.^^ In typical cases when due to 
syphilis the infiltration appears at the fetal end; when due to 
placental bacteremia, at the maternal end of the cord. However, 
exceptions are frequent and greatly impair the diagnostic value of 
this lesion. 

^ Swift: Serum Diagnosis of Syphilis, Jour. Am. Med. Assn., 1916, Ixvi, 599. 

® Ilecherches sur le sero-diagnotic de la Syphilis chez la femme enceinte et I’onfant 
nouveau-ne (Methodo de Wassermann), Obstetrique, 1909, n. s., ii, 192. 

’ Die Syphilis der Mutter und der Neugeborenen, Wien. klin. Wchnschr., 1903, 
xvi, 519. 

® Gros Placentas et Syphilis, Paris Thesis, 1915. 

’ The Diagnostic Value of the Search for Spirocheta Pallida in the Umbilical Cord 
of the Newborn, Boston Med. and Surg. Jour., 1910, clxii, 640. 

Die Syphilitischen Veranderungen der Nabelschnur, Arch. f. Gyniik, 1903, 

, Ixix, 223. 

Siemens: Placental Bacteremi.a, Jour. Am. Med. Assn., 1915, Ixv, 1265. 
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The most trustworthy e\udences of placental syphilis to which 
hraenkel*^ directed attention in 1873 are the histological changes 
111 the chorionic villi. When freshly teased in dilute hydrochloric 
acid, _ originally recommended by Eckhardt,!^ or in water and 
examined imder the microscope, the sj^ihilitic villi appear abnor- 
mally large, _ opaque, and irregular in shape, with swollen ends. 
Characteristically the branching is limited and the bloodvessels 
are indistinct.^ Wliile these findings are suspicious before the diag- 
nosis of sjqihilis is made, stained sections should be examined. These 
provide a more satisfactory’- opportunity for studying the lesion. 

The pathological process begins as a proliferative inflammation 
in the walls of tlie smallest bloodvessels — ^those of the terminal 
villi. Frequently the lumen of the vessel is obliterated. The 
enlargement of the -sdlli is the result of the proliferation of the 
stroma. At last the symcjdium which covers the villi proliferates 
and invades the underlying tissue. 

WTiile the changes in the -vdlli constitute the most distinctive 
evidence of placental sjqihilis they have not been accepted by 
everyone as pathognomonic. In 1903 Hitschmann and Volk“ 
observed a similar microscopic picture in cases in which a history 
of sjq)hilis was imobtainable. “All the histological evidence thus 
far coimted characteristic of placental syphilis,” they dramatically 
conclude, “may be found in other conditions and even in normal 
cases. Perhaps these are cases of occult syphilis; who will bring the 
proof?” Since this question was asked the serological method of 
establishing the diagnosis has been devised; and we have accepted 
the opportunity to control the microscopic examination of the 
placenta with the Wassermann reaction in the mother’s blood. 

Two series of observations have been made, namely, the first 
upon 260 consecutive cases,*® in San Francisco, in which the 
Wassermann reaction was made by Dr. L. S. Schmitt,*® and the 
second upon 100 consecutive cases in New Haven, where Dr. 
A. L. O’Shansky*'* made the serological tests. These observations 
may be classified as follows: 

Group. Wassermann. Placenta. 

I Negative Negative 

II Positive Positive 

III Negative Positive 

IV Positive Negative 


Number of cases. 

243 (San Francisco) 93 (New Haven) 

y II II 3 “ “ 

1 “ “ 0 “ " 

10 “ “ 4 “ 


« Uebor Placcntarsj'pliiHs, .iVrcli. f. Gjuak.. 1S73, v, 1, 

n Quoted by Rosinski: Die Sj-plidis in der Schtvangorscliaft. Stuttgart, 1903. 

:: . 0 .". 

s.vtract of ox he.art. 

Loc, cit. 
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In Groups I and II, which include 345 cases (95 per cent.), the 
Wassermann reaction and the placental histology agree absolutely 
and indicate the presence of syphilis in 10 cases, its absence in 235 
cases. 

The single case in Group III, in spite of the negative Wassermann, 
must be regarded as sj^philitic. This woman, aged twenty-seven 
years, had four consecutive miscarriages. The pregnancy we 
observed ended spontaneously at the eighth lunar month. The 
fetus, 40 cm. long, weighed 1960 grams. The placenta weighed 
480 grams (one-quarter the weight of the fetus) and the chorionic 
villi were definitely syphilitic. At autopsy upon the fetus the lesions 
of congenital syphilis were demonstrable. Therefore the weight 
of evidence points to the presence of syphilis, and we conclude 
that occasionally when the Wassermann reaction is negative the 
placental findings are more reliable. 

Other investigators have found a negative Wassermann reaction 
in cases of syphilis. In the secondary period of the disease the test 
was positive in 87 per cent, of Bruch’s'® cases, 92 per cent, of 
Levaditi’s, 96 per cent, of Blumenthal’s, 98 per cent, of Blaschko’s 
and 100 per cent, of Schmenfeld’s. Later in the disease Kirschman'® 
obtained a positive reaction in only 68 of 100 syphilitic patients. 
When the infant was syphilitic, Knopfelmacher and Lehndorff^® 
failed to obtain a positive Wassermann in the mother’s blood in 
9 per cent, of his cases. If experience counts, these observations 
made several years ago are less accurate than serologists now obtain. 
At present many authorities hold that active syphilis is always 
accompanied bj'- a positive Wassermann, though with latent 
syphilis they concede the frequency of a negative reaction approxi- 
mates 20 per cent. (Kolmer®'). 

Group IV, comprising 14 cases (10 in San Francisco and 4 in 
New Haven), is not so discordant as would at first appear, for 
strong fixation (4- + -f) occurred in only two instances. One 
of these patients was suffering from a streptococcus infection 
which probably was responsible for the positive reaction; at least 
the Wassermann test alone raised the question of syphilis. There 
was no history of a specific infection, and the chorionic villi were 
normal. On the other hand the fetal surface of the placenta was 
the seat of an inflammatory infiltration; streptococci were found 
in the subamniotic connective tissue and also in microscopic sec- 
tions of the cord. On the third day of the puerperium the organism 
was isolated from the uterine cavity. The infant died of hemo- 
philia; at autopsy none of the lesions of congenital syphilis were 

18 Bruch, Levaditi, Blumonthal, Blaschko, Schmenfeld, Kirsc]imann: Quoted by 
Labourdette (8). 

1® Loc. cit. 

8® Das Collesche Gesetz und die neuen Syphilis-forscliungen, Jalirb. f. Kinderh., 
1910, Ixxi, 15G. 

Syphilis and Life Insurance, .Tour. Am. Med. Assn., 1910, l.xvi, 143.5. 
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positive Wasserniann would not 


demonstrable. Therefore the 
seem attrilmtable to syphilis. 

Another case in this group with a strongly positive Wasserniann 
reaction, but negative placental findings was syphilitic. On 
September 5 and again on the time of delivery, November IS, 1914, 
the serological test was positive. Furthermore, the mother gave a 
history of specific infection eight months previously and had not 
been treated. On account of the maceration of the fetus the autopsy 
findings were not helpful. 

The teased cliorionic villi w-ere suspicious of syphilis, though 
the stained sections were negative. However, other areas of the 
placenta might have presented the characteristic evidence of syphilis, 
for normal areas may occur in syphilitic placentse. Clearly in this 
case the weight of evidence favors the diagnosis of sypliilis and 
indicates that occasionallj'' the Wassermann reaction is more trust- 
worthy than the placental histology — a situation which will exist 
most frequently in cases of postconceptional sj^philis. 

The remaining 12 cases of Group presented faintly a positive 
Wassermann reaction. The serologist reported S results as a single 
+ (25 per cent, fixation) and 4 results as a double ++ (60 per 
cent, fixation). It is significant that 10 of these patients were 
suffering from eclampsia or a toxemia of pregnancy with albuminuria. 

In the early history of the Wassermann test the occurrence of a 
suggestive or a positive reaction in cases of eclampsia was noted 
by Bunzel,^- Daunay,-^ and others. Semon-^ obtained 3 positi^'e, 

9 negative, and 1 doubtful reaction in eclamptics without syphilis. 
We are unable to substantiate Semon’s statement that the reaction 
is negative w^hen the auto-intoxication is mild. On the contrary 
the severity of the intoxication bears no relation to the degree of 
fixation. A double + was twice reported when the albuminuria 
was of a mild tjqie, while in several eclamptics with severe albumin- 
uria we obtained a single +. 

It is almost certain in these cases that the fixation was due to 
the metabolic disturbance. In similar circumstances Bunzel 
observed that the Wassermann became negative as the toxemic 
sjonptoms disappeared. We have not been able to make repeated 
observations upon our patients, but their histories excluded sj-pj^^'s 
and the placentae were normal. The infants were healthy at birth, 
in excellent condition when they left the hospital, and when visited 
four weeks later none of them had developed stigmata of congenital 

syphilis. ,. 

The frequency with which a positive Hassermann reaction 

Untorsuciiungen auf Koraplemenfindc Substanzra im Blutc von Sclnvangcrcn 

ReMon to Obstetrics, Tr. Am. Gyncc. Soc., 

^^•fEklampsie und Wassermann Reaktion. ZentralbL f. Gynak., 1911, xx.xr'. 550. 
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occurs during toxemia of pregnancy and the question of its associa- 
tion with a definite form of auto-intoxication are pertinent problems. 
The limited data at hand will not permit an uncompromising view, 
but in our experience every third or fourth case of threatened and 
active eclampsia presents some degree of fixation, generally between 
25 and 50 per cent. Whether syphilis underlies the toxemia is a 
question which can scarcely be raised, since Bunzel demonstrated 
that the serological reaction becomes negative as the auto-intoxica- 
tion of pregnancy disappears. 

In the course of chemical analysis of the blood having found that 
the cholesterol ■\’’aries during pregnancy, and that the amount of 
this substance, while normal in some cases of toxemia, is greatly 
increased in others, we suspected that the latter group might be the 
one in which the faintly positive Wassermann reaction occurred. 
But this is not true. A negative Wassermann was reported for 
patients when the cholesterol amounted to 245, 180, and 125 mg. 
per 100 C.C., whereas 25 per cent, fixation Avas noted AAdien the 
cholesterol Avas 144 mg. 

In cases in AAdiich none of the classical symptoms of toxemia 
are present and the pregnancy apparently is normal, occasionally 
the Wassermann in the mother’s blood is faintly positive. We 
encountered only tAAm such cases, but Pedrini^® observed the phe- 
nomenon more frequently, and in consequence records a positive 
Wassermann in 10.7 per cent, of the pregnant AAmmen he examined. 
Generally the reaction is faint, and AAuthout clinical evidence of 
syphilis it AAmuld be interpreted as negative. For the present the 
meaning of fixation in these circumstances is unknown, but probably 
it is explained by the presence of some substance in the blood 
referable to the metabolism of pregnancy. At all events the occur- 
rence of the phenomenon in normal cases as AA’^ell as toxemias 
emphasizes the value of controlling the diagnosis of syphilis with 
the microscopic study of the chorionic Aulli. 

To recapitulate, the comparative study of the Wassermann 
reaction and the placental findings in 360 consecutive confinements 
indicates that the tests agree absolutely in 95 per cent, of obstetrical 
patients. 

Tlie chief source of confusion lies in the presence of a toxemia of 
pregnanc}'^, AA^iich may be responsible for a faintly positive reaction. 
In tliese circumstances the fixation should not be taken to indicate 
sj'-philis, and accepting that interpretation, the serological test and 
the placentae agree 99 times out of a 100. 

Frankly contradictory results AA'-ere encountered in three instances. 
One patient Avho gaA^e a positive Wassermann AA'^as not syphilitic. 
The other tAAm patients AA'crc syphilitic; the first presented a negatiA’^e 


Una casistica cli sieroreazioni di AA'asserniann nd cainpo ostctrico, Ann. di 0.s(of,, 
19in, ii, 305. 

Ypp. 153, Ko. 2. — rEnnuAnv, 1917. g 
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JJassermann but positive placenta, the second a positive 
l^assermann but negative placenta. Therefore it is impossible 
to say that one test is more reliable than the other, except in cases 
or postconceptional s^^philis, and then the Wassermann reaction 
IS more trustworthy. On the other hand, in latent syphilis the 
placenta] histology alone may confirm what is learned from the 
maternal history or the examination of the fetus. 

At present the advisable procedure for the recognition of syphilis 
in parturierit women begins with the study of the freshly teased 
chorionic villi — an examination which should be made routinely 
in obstetrical practice. If their appearance points toward the pres- 
ence of syphilis, hardened and stained sections of the placenta 
must be studied and the Wassermann reaction in the mother’s 
blood must be determined. Furthermore, all these observations 
should be made whenever the fetus is premature, macerated, or 
stillborn. 

Instances in which the Wassermann reaction and the placental 
histology yield contradictorj^ results are rare: If these cases are 
judged in the light of subsequent serological tests upon the mother, 
of facts in her history, and of the results of clinical or pathological 
examination of the fetus, they may be properly classified. 


A STUDY OF VON JAKSCH’S ANEMIA.* 

By Ralph G. Stiliaian, M.D., 

CLIJflCAI, PATHOLOGIST, NEW YORK HOSPIT-VL, NEW YORK CITY. 

(From the Pathological Department of the New York Hospital.) 


Although cases of anemia accompanied by enlargement of the 
spleen and occurring in children were described clinically by Gretsel' 
as long ago as 1S66, and pathologically by Cohnlieini" in the pre- 
ceding year, it was not until more than twenty years later, when 
the examination of the blood began to play a prominent part in 
clinical investigations, that the various conditions included under 
this head began to be separated one from_ tbe other. In 1SS9 von 
Jaksch® described a case of leukemia in a child, aged foiu-teen months, 
and in the following year^ he reported 3 cases of enlarged spleen m 
children, a condition which he called anemia pseudoleukeroica 
infantum. This was characterized by a diminution m the hcmo- 
elobin and in the number of red cells, marked persistent leuko- 
cytosis, sometimes glandular enlargement, slight enlargement o 

* Read at a meeting of the Section on Medicine of the Academy of Medicine, 
Januarj’ IS, 1910 . 
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the liver, a marked enlargement of the spleen which was out of all 
proportion to the size of the liver, and a tendency to recovery. 
One patient died and the autopsy revealed no evidence of syphilis 
or leukemia. After this publication cases were recognized with 
comparative frequency, and there are numerous reports in the 
literature which deal with the subject. However, in spite of the 
comparatively abundant material and the obviously large amount 
of time which has been devoted to it, we have advanced but a very 
little way toward a clear understanding of the condition. Part 
of this is due, no doubt, to the lack of autopsy material, but the 
greater part is due to the fact that our investigations lead us to a 
blank wall, beyond which our present knowledge and methods do 
not permit us to penetrate. In this study of the condition, therefore, 
I shall have nothing very new or startling to present, but shall 
endeavor to clarify one or two points which have been the source 
of much discussion, and shall record the results of a method of 
treatment which, though not new, has not as yet been very exten- 
sively followed. Tliree cases of von Jaksch’s anemia have rather 
recently been under observation in the New York Hospital, and form 
the basis for the present discussion. 

Case I. — ^M. M., a girl, aged nine years, Italian, was admitted 
to the service of Dr. Conner on April 19, 1913, Her family history 
was negative. She had had measles in infancy, but gave no history 
that would permit one to suspect that she had suffered from rickets 
at any time. At the age of two years she is said to have had an 
attack of malaria, and since that tinae her spleen has been per- 
sistently large. Malarial organisms had never been demonstrated 
in her blood, but at the time of her first attack she was living in a 
district in which malaria was very prevalent, and for the next six 
years she is said to have suffered yearly with attacks of intermittent 
chills and fever. 

The patient was well nourished and developed. Heart enlarged, 
apical impulse tapping, and a blowing systolic murmur was heard 
at the apex' and transmitted but a short distance into the axilla. 
Over the aortic area this murmur was much rougher in quality. 
The liver dulness extended from the fourth rib to 8 cm. below the 
costal margin. The splenic dulness began in the axilla at the 
eighth rib, and the organ almost filled the left flank, extending to 
14 cm. below the costal margin and almost to the median line at the 
level of the umbilicus. The spleen Avas hard and smooth and not 
tender. There were large, slightly tender glands under the angle 
of the jaw. Weight, 47 pounds. Eye-grounds and ears negative. 
Blood cultures and Wassermann negative. Von Pirquet test faintly 
positive. The stools were constantly positive for stercobilin and 
negative for bilirubin and blood. The urine showed a varying 
output of albumin, from none up to a heavy precipitate, with 
occasionally a few casts. Urobilin was constantly present. The 
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phenolsulphonephthalein output vlts 80 per cent, in two iioitfs. 

• 1 2, .300, 000, hemoglobin 25 per cent., color 

index O.o. ^^hite cells SlOO,® polynuclears 58 per cent., hTnplio- 
cytes 30 per cent., eosinophiles 1 per cent. The red cells exhibited 
marked poikilocytosis, anisocjdosis, polychromatophilia, and baso- 
philic granulation. There were 53 nucleated red cells for every 100 
whites, 4300 per c.mm. A test of the resistance of the red cells 
showed that hemolysis began at 0.62 per cent. NaCl, and was com- 
plete at 0.44 per cent. “Vital staining cells” made up about 35 
per cent, of the total number of red cells. Repeated attempts to find 
malarial parasites were unsuccessful. One examination of her blood 
serum showed no urobilin but a faint trace of bilirubin. 

Her temperature varied between 100° and 102.° She was given 
arsenic until her tolerance limit was reached, and then was put upon 
qumin, a few doses intra\"enously, but most of it by mouth. Follow- 
ing the administration of the quinin her temperature fell during two 
days from 101° to 98°, but later rose again. During her second 
week in the hospital she developed a dry pleurisy which was relieved 
by strapping. Her red cells rose gradually to 3,900,000 and hemo- 
globin to 43 per cent., the index remaining at about 0.5. The 
nucleated red cells rose to 121 for every 100 white cells, fell to 3 and 
later rose again to 27, but were constantly present. Megaloblasts 
also were constantly found. The white cells varied somewhat, but 
rose to 13,500 before her discharge, which took place on June IG, 
1913. 

She spent the summer in the country and began at school in the 
fall. She then began to lose ground and to complain of pains in 
her legs and weakness. She was taken out of school, but gradu- 
ally became worse, and for the two weeks before her second admis- 
sion was unable to get about. She was readmitted to the hospital 
on January 12, 1914. At that time she showed marked pallor of 
the skin and mucous membranes. The heart signs were essentially 
the same as on the former admission. The liver dulness extended 
from the fifth rib to 10 cm. below the costal margin. The spleen 
had increased in size and now extended to ivithin two fingers 
breadths of the symphysis and 2 cm. across the median line. The 
lymph nodes were not generally enlarged. Her red cells numbered 
2,400,000, hemoglobin 25 per cent., color index 0.5. White cells 
were 15,000, polynuclears 40 per cent. The nucleated red cells 
were present constantly in small numbers. Her weight was 4/ 
nounds. The urine showed only a faint trace of albumin ^d no 
casts. Her temperature varied between 100° and 103 . During 
the next two months she received arsenic most of the ^ 

showed no tendency toward improvement, and it was decided that 
the removal of the spleen might ex^t a favorable influence 

irse of the disease. She was, therefore, tonsferred to the first 
gical division, and on March 21, 1914, Dr. H.tzrot removed a 


course 
suri 
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spleen weighing 1420 grams and measuring, after fixation in forma- 
lin, 20 X 13 X 8 cm. It was surrounded by a number of adliesions, 
which made its removal rather difficult, and a hypodermoclysis 
was given during the operation. There were several small accessory 
spleens which were left in the abdomen. 

Following the operation she had a rather stormy convalescence, 
with a sharp temperature reaction, though the wound healed 
promptly. On the day after the operation she had a marked 
normoblastic crisis, the nucleated red cells numbering more than 
25 for each white cell. Dm-ing the next six weeks she improved 
noticeably, the red cells rising to 4,100,000 and hemoglobin to 49 
per cent., the index remaining at about 0.5. Her weight increased 
from 37 pounds immediately after the operation to 48 pounds on 
discharge. The white cells varied between 13,000 and 16,000. The 
nucleated red cells dropped in number rather rapidly, but rose 
again until, upon her discharge on May 5, 1914, they numbered 
five times as many as the white cells. , 

After leaving the hospital she continued to improve, and the fol- 
lowing winter went to school and progressed satisfactorily in her 
work. When last seen on February 6, 1916, twenty-tlmee months 
after the splenectomy, she seemed well in every way, and weighed 
80 pounds. At that time the examination of her blood gave the 
following result: red cells 4,600,000, hemoglobin 65 per cent, color 
index 0.7. White cells 19,200, polynuclears 31 per cent. Nucleated 
red cells 138 for each 100 white cells, 2 of these being megaloblasts. 
The blood picture, as a whole, was essentially the same as upon her 
first admission to the hospital, except for the fact that the number 
of red cells and the hemoglobin percentage were both increased. 

Case II. — ^S. K., a male child, aged eight months, was admitted 
to the service of Dr. William R. Williams on July 22, 1914. His 
family history was negative. He was a premature child, having 
been born at the seventh month of pregnancy. He was breast- 
fed for four months and then put upon a formula of modified milk. 
At the age of two months he had an attack of bronchopneumonia 
and two months later a second attack. At five months he suffered 
from gastro-enteritis. Since being put upon the milk formula, about 
four months before admission, he had failed to gain in weight, and 
in addition had suffered from restlessness, fretfulness at night, more 
or less sweating of the head, and constipation. 

He was a poorly nourished, pale child, with no teeth, a square 
cranium, moderate rachitic rosary, and enlargement of the epiphyses 
at the wrists and anldes. The abdomen was prominent and the 
spleen enlarged, the edge being felt 6.5 cm. below the costal margin 
in the left nipple line. Weight 10 pounds 11 ounces. The Wasser- 
mann reaction was negative. The red cells numbered 1,400,000, 
hemoglobin 30 per cent., color index 1.0. The white cells were 
37,000, polynuclears 33 per cent. There were 27 nucleated red 
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cells for each 100 white cells._ During the next tliree weeks the 
condition ot the patient remained the same, though the red cells 
rose to 2,300,000 and the hemoglobin to 45 per cent. The white 
cells varied from 17,000 to 54,000. Nucleated red cells were 
constantly present, at times rising to 61 per 100 whites. Megalo- 
blasts were seen from time to time. On August 17, 1914, the 
patient was transferred to the second surgical division, where he 
was operated upon by Dr. Pool, who has reported the case.® After 
a transfusion, by which he received 150 c.c. of blood from his father, 
a splenectomy was performed, the organ weighing 105 grams and 
measuring 10 x 7 x 4 cm. Following the operation the child showed 
a definite clinical improvement, though his convalescence was 
impeded by the occurrence of rather frequent attacks of bronchitis. 
The red cells rose to 4,000,000 and hemoglobin to 85 per cent., the 
index remaining high. The nucleated red cells rose to 131 for 
every 100 white cells and the later fell. They were constantly 
present, though they fluctuated markedly in number. He was 
discharged on November 5, 1914, weighing only 12 pounds, but 
looking much better than he did on admission, and apparently 
improved. He continued his improvement for some little time until 
he developed another attack of bronchopneumonia, and died at 
home about two months after his discharge. No autopsy was 
obtained. 

Case III. — ^A. A., a female child, aged eighteen months, was 
admitted to the service of Dr. William R. Williams on April 14, 1915. 
Her family history was negative. The patient was a full-term nor- 
mal bab}^ Avas breast-fed for one year, and after that was fed both 
breast and bottle. She cut her first teeth at the age of twelve 
months. She had not talked or walked up to the time of admission. 
Her abdomen had been larger than normal since she was ten months 
old. Taa'o months before admission she was sick for tluree weeks 


with an attack of pneumonia, since which time her abdomen 
has been more markedly distended. Appetite good. She had a 
slight cough for tAvo Aveeks before admission. 

The patient was a Avell-deA’’eIoped, fairly well-nourished child, 
AA'eight 15 pounds 5 ounces. The central incisors only were present. 
The anterior fontanelle measured 3.5 cm. in diameter, the posterior 
fontanelle was closed. There was no craniotabes, but a rachitic 
rosarj'^ Avas present. The heart and lungs were negatiA'e. I he 
abdomen AA'as large and distended, the sAA’elling_ being due in large 
part to the presence of an enlarged spleen, Avhich extended to lo 
cm. beloAV the costal margin in the left nipple line. The edge was 
hard, firm, smooth, but not tender. The liA^er Avas felt 4 cm. below 
the costal margin. There were dilated venules over the surface 
of the abdomen. There were a few discrete enlarged nodes _m t be 
submaxillarv, anterior and posterior cervical chains, and m tlic 
axillary and inguinal regions. The I^asse^mann reaction ai.. 
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negative. The red cells numbered 2,700,000, hemoglobin 45 per 
cent., color index 0.8. White cells 12,000, polynuclears 47 per 
cent. There were 12 nucleated red cells for 'each 100 white cells. 
Myelocytes were rarely seen. There was marked poikilocytosis, 
anisocytosis, and polycliromasia, and many of the red cells showed 
basophilic granulation. - The urine was negative. The tempera- 
ture ranged between 98° and 100°. Pier condition remained 
unclianged for two weeks, when she was transferred to the second 
surgical division. On May 1, 1915, she was operated upon by Dr. 
Pool, who removed a spleen weighing 227 grams and measuring 
14| X 9J X 3| cm. Following the operation there was acetone and 
diacetic acid in her urine for several days. She made a rather rapid 
convalescence, showing signs of improvement within a few days after 
the splenectomy. She then contracted measles, Avhich was accom- 
panied by a severe bronchitis, but which interrupted her convales- 
cence only temporarily. Her red cells rose to 4,500,000 and hemo- 
globin to 60 per cent., and she was discharged on June 11, 1915, 
weigliing 15 pounds 13 ounces, and very much improved. She 
continued her improvement, and was seen last on January 12, 1916, 
eight months after her operation, and twenty-six months old. At 
that time she looked very well. Her weight was 22 pounds; she 
had 12 teeth, and was able to stand, but did not talk or walk. Her 
red cells were 5,700,000, hemoglobin 67 per cent., and color index 
0.6. Her wliite cells were 21,900, polynuclears 36 per cent., eosino- 
philes 6 per cent. She was said to have a good appetite and to 
eat everything, but it is probable that her diet is not nicely suited 
to her requirements. It has been very difficult to make the parents 
understand the necessity of feeding the child properly. 

Von Jaksch’s anemia may be defined as a condition occurring in 
children and marked by anemia, slight enlargement of the liver and 
marked enlargement of the spleen, and sometimes an enlargement 
of the superficial lymph nodes. The blood picture is characterized 
by a great diminution in the red cells and the hemoglobin and a 
persistent leukocytosis of varying degree. Nucleated red cells are 
nearly always present, sometimes in large numbers, and occasionally 
myelocytes are seen. Most of the patients show a definite tendency 
to recovery, though a few die. In those who live the abnormal 
blood picture may persist for a very long period of time even though 
the patient is clinically aa'cII. Anemia pseudoleukemica infantum, 
the name originally given to the condition, is not a very appropriate 
one, for the term pseudoleukemia has since acquired rather a 
special meaning, and the condition to which it is applied has no 
relation to the one under discussion. Of late years there has been 
a tendency to call it anemia splenica infantum, which is even less 
desirable, for splenic anemia is a descriptiA'^e term Avhich is applied 
to a large number of unrelated conditions. WentAAwth’ and 
Sutherland and Burghard® have called attention to the necessity 
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of distmgmskng von Jaksch’s anemia from that form of splenic 
anemia without leukocytosis in children, a condition which seems 
to be entirely distinct from the one under discussion. Splenic 
anemia with leukocytosis occurring in children is a cumbersome 
phrase and it therefore seems preferable to retain the eponjnnic 
term and call it von Jaksch’s anemia which has at least the merit 
of general usage. 

Etiologi. From the first it was noted that von Jaksch’s anemia 
was frequently associated with rickets, and von Jaksch^ was of 
the opinion that rickets played a certain part in its etiology. Never- 
theless, he said it could occur in non-rachitic children, and several 
cases are reported in which no evidences of rickets could be found. 
In one of the eases here presented (Case I) there was no history or 
evidence of rickets, but there was a good history of repeated attacks 
of malaria, though the plasmodia were never demonstrated. Jung- 
man® has reported a case in which a pregnant woman had a similar 
blood picture and recovered in two months after delivery. The 
baby also had the same condition, but became entirely normal in 
about three weeks. In some instances sjqihilis has been accepted 
as the causative factor,*® ** while tuberculosis, gastro-intestinal 
upsets and infections, such as bronchopneumonia,*® and malaria,*^ 
may all at times play a part. The view held by Gratz*^ that von 
Jaksch’s anemia is merely an early stage of Banti’s disease is 
apparently an unsupported belief. Although it cannot be said 
that rickets is the cause of von Jaksch’s anemia, nevertheless there 
is apparently a certain relationship between the two.*® They both 
occur at about the same time of life. The factors of importance in 


the etiology of the one appear also in the etiology of the other. 
Moreover, rickets is a disease in which the bone marrow is seriously 
affected and which is generally accompanied by more or less anemia, 
though the anemia and the obvious bone changes do not often 
parallel each other in severity. In addition, rickets is often accom- 
panied by a leukocytosis, and in at least 20 per cent, of the cases 
there is more or less enlargement of the spleen, hlarfan*® *J even 
goes so far as to say that von Jaksch’s anemia is rickets. His idea 
is that, in rickets, the primary lesion is a change in the bone marrmv 
and a consequent compression of the osteogenetic portion of the 
bone, and that in those cases of von Jaksch’s anemia in which there 
are no evident signs of rickets this disturbance of bone formation 
has not occm’red. There is not sufficient evidence to support this 
belief. In early childhood tlie blood-forming centres are more or 
less unstable, so that they are apt to react intensely to a moderate 
stimulus *® and those factors which have been included as mnuenemo 
the development of rickets and von Jaksch’s anemia are 
which are most apt to affect the J^ematopoictic organs It^ 
losical to conclude, therefore, from the available evidence, that a on 
Jaksch’s anemia is due to the action of to.xic or infectious agent. 



225 


STILUiAlsr: VON jaksch^s anemia 

which may or may not at the same time produce rickets. The 
source of these toxins is not necessarily in the gastro-intestinal 
tract.^^ The experiments of Courcoux and Ribadeau-Dumas 
showed that a guinea-pig injected with an alcoholic extract of fecal 
material from a patient suffering from von Jaksch’s anemia might 
develop a similar blood picture, but they were not sufficiently con- 
trolled, and the authors’ deductions cannot be accepted. The 
relation between riekets and von Jaksch’s anemia may be analogous 
to that existing between botlu-iocephalus infection and pernicious 
anemia. Either may exist alone, but the two do exist together in 
a notable percentage of cases, and it is impossible to escape the 
conclusion that they are in some way related. 

PA'rtiOLOGY. There is anemia of the organs generally, often 
associated with more or less fatty degeneration. There may be 
petechise, and in some instances there have been described hydropic 
collections in the body cavities. The cliief interest, of course, 
centres in the hematopoietic organs, the liver, spleen, bone marrow, 
and lymph nodes. The lymph nodes are apt to be cherry red and 
enlarged, the so-called hemolymph nodes. The liver shows a 
reversion to the embryonal type of blood formation, and exhibits 
areas of hemopoiesis. The bone marrow is hyperplastic, of the 
myeloblastic type, and dark bluish red. Smears made from these 
organs reveal the presence of nucleated red cells.^® The organ 
which has excited the greatest attention is the spleen. In this 
series of cases the spleens are of the greatest interest, since they 
show in a beautifully clear manner, three stages in the develop- 
ment of the pathological process. The earliest stage is seen in the 
spleen removed in Case III. The organ was bright red, the surface 
smooth and glistening, and the capsule thin. The consistence was 
rather tough and leathery. On section the cut surface was grayish 
red, with a sort of a brownish tinge, and very finely granular. The 
Malpighian bodies were numerous, about normal in size, and fairly 
well circumscribed. The trabeculae were indistinct. On micro- 
scopic examination it is at once seen that the pulp is more cellular 
, than normal, and that there are many minute hemorrhages in the 
splenic tissue, which is, hoAvever, not congested. The follicles 
' present the appearance of having been compressed, being somewhat 
smaller than normal, with pale centre and dense periphery. There 
is a marked increase in the pulp cells, which are arranged in cords 
and strands. Scattered tlu-ough the pulp are found small collec- 
tions of large, rather pale-staining cells with basophilic cytoplasm. 
The nuclei contain definite nucleoli. They may be considered as 
undifferentiated mononuclear cells. Sections stained with the 
Jenner stain show many nucleated red cells and neutrophile and 
eosinophile myelocytes in the pulp. The mononuclear eosinophiles 
are strikingly numerous. Actively proliferating cells are seen in tire 
sinuses. 
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riie spleen from Case I presents an intermediate picture. The 
oigan was of approximately normal shape, the capsule being everv- 
where smooth and transparent. On section the cut surface bulges 
considerably, is of a uniform dark broRui color, smooth and shining, 
and rather firm and leathery to the touch. No trabeculie or lymph 
follicles can be distinguished, the color being quite uniform through- 
out. ^ Microscopic sections show the organ to be very vascular and 
considerably congested. There is also considerable diffuse con- 
nective-tissue increase which is most extensive along the trabeculje. 
The follicles are small and rather poorly differentiated, the lymphatic 
tissue being greatly encroached upon by the spleen pulp. The 
sinuses still persist and are filled with the large undifferentiated 
mononuclear cells. These cells are distinctly more numerous than 
they are in the preceding section. The pulp is arranged in larger 
cords and strands than in the previous section, and when stained 
ndth the Jenner stain is seen to contain enormous numbers of 


neutrophile myelocjdes and nucleated red cells. The same tj'pes 
of cells can be recognized as are described in the previous section. 

In Case II the process has progressed still further. The spleen 
is normal in shape, fairly firm in consistence. The surface is 
smooth and bluish gray in color. The capsule is normal in tliickness. 
The cut -section is smooth, pale, and grayish red in color. The 
Malpighian bodies are few in number, extremely small, and indis- 
tinct. The trabeculae are not prominent. The microscopic section 
shows at once a more extreme pictiue than is seen in either of the 
other two sections. The follicles are very small, the Ijonphatic 
elements e-vidently regressing. The pulp is more cellular, and is 
quite remarkably homogeneous in appearance, the imdifferentiated 
mononuclear cells predominating and arranged in cords and strands 
so that they form a network tiuough the whole pulp. There are also 
a number of so-called plasma cells which are still more basophilic 
in appearance. The sinuses are practically absent. The myeloidi- 
zation of the spleen pulp is also evident in tiiis section, there being 
many neutrophile and eosinoplfile myelocytes and nucleated red 


cells to be seen. 

The picture then in the spleen is connective-tissue increase, 
atrophy of the Malpighian bodies and myeloid metaplasia. Ostrow- 
sky's statement^® that the atrophy of the follicles is due to con- 
nective-tissue increase was not borne out by the sections in our 
cases, it being apparently due rather to increase in the pulp element. 
The agreement between the histological pictures in the spleens from 
these three cases suggests that in spite of the diffpences in the 
clinical conditions presented, we are nevertheless dealing witu a 
single pathological process. It is noteworthy that the most 
advanced stage was seen in the spleen removed from the youngc. 

patient, the one who afterward died. _ ■ ^ ■ n the 

^ The symptoms of von Jaksch’s anemia consist clueflj of tlm 
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symptoms of anemia in general, pallor, edema, weakness, dyspnea, 
etc., a large liver and very large spleen and a cliaracteristic blood 
picture. Occasionally there is enlargement of the superficial 
lymph nodes, and there may be fever. The onset is gradual and 
the patient usually comes under observation with a well-marked 
enlargement of the spleen.^^ The symptoms which are due to the 
anemia itself may be masked by the presence of symptoms due to 
the accompanying conditions such as syphilis, tuberculosis, or 
rickets. The blood picture must be depended upon for a diag- 
nosis. There is marked diminution in the hemoglobin and in the 
number of red cells. The color index is low in the majority of 
cases, Naegeli^® says that the higher the index the worse the 
prognosis, and this is borne out by Case 11 of our series. Gif- 
fin’s statement^^ that a high color index is characteristic of the 
condition is not borne out by the cases reported either here or in 
the literature. Nucleated red cells are generally present, often 
in overwhelming numbers, though some authors insist that their 
presence is not essential for a diagnosis. Megaloblasts are seen 
whenever the red cells are present in all marked numbers. One 
type of cell deserves special mention, since we believe it to be the 
parent cell of the megaloblast. The nucleus shows the radial 
structure, which is considered typical of the megaloblastic nucleus, 
while the cytoplasm is intensely polychromatophilic, having a 
peculiar slaty blue color. In many of these cells it is impossible to 
make out the presence of any hemoglobin, and they are probably 
often mistaken for lymphocytes. The nuclear structure is char- 
acteristic, howe^'^er, and the existence of many intermediate forms 
renders it extremely probable that they are in fact the parent red 
cell. Certain it is that once recognized it is easy to pick them out 
in blood smears. In tissue sections it is more difficult, for the 
cytoplasm is not so clearly recognizable, and the nuclear structure 
is apt to be poorly defined. Such cells were found in the blood in 
all tlu’ee of our cases. Their significance is quite the same as that 
of the megaloblast. There is apt to be poikilocytosis, anisocytosis 
and polyeliromasia, and a certain percentage of the cells show 
basophilic granules in their cytoplasm. These are all evidences of 
rapid blood regeneration. One of the most important criteria, as 
insisted upon by von Jaksch and supported by the later authors, 
is the leukocytosis. This varies greatly in degree even in the 
same case, and may be anything up to 60,000. The number of 
leukocytes may at times reach a comparatively low figure, as in 
our Case I, in which they were once as low as 8000. But a leuko- 
cytosis is not as significant in children as in adults.”^ The difter- 
ential count shows for the most part a mononucleosis. The eosino- 
philes are about normal. This also is subject to great variations, 
and sometimes the polynuclears predominate. Myelocytes are not 
constantly present, but may generally be found. Myeloblasts, 
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plasma cells, and other abnormal white cells are occasional findings. 
It will be noted that this blood picture shows a great similarity to 
the one seen in pernicious anemia during a crisis, except for the 
color index, wliich is generally low in von Jaksch’s. This has led 
Naegeli to conclude that the condition is most closely related 
pathologically to pernicious anemia. 

CoTJESE AND Peognosis. Von Jaksch described this condition 
as showing a tendency to recovery, and it is no doubt true that many 
of these cases do eventually recover. It must be admitted, how- 
ever, that in some instances the condition has a fatal termination. 
One of von Jaksch s 3 cases died, as did 1 of ours, while Aschenheim 
and Benjamin^^ =5 report 4 deaths out of 5 cases, hlany of those who 
die do so from intercm-rent infections, of which bronchopneumonia 
is the most prominent. The prognosis is, therefore, sufficiently 
serious. In those cases which do recover the return to normal is 
apt to be greatly delayed. The blood picture remains more or less 
abnormal long after the patient is clinically well. In those cases in 
wliich definite etiological factor, such as syphilis, can be shown, 
the prognosis is much better. 

Teeatment. The treatment has been unsatisfactory in the 
majority of cases. Since they frequently show a tendency to 
recover, almost any treatment may be followed by improvement. 
On the other hand, those cases which have progressed to a fatal 
issue have done so in spite of any treatment which has been given. 
In a few cases in which an etiological factor has been demonstrated, 
treatment directed toward that factor has resulted in cure. Labbe 
and Delille” report a rapid cure in an infant with cutaneous 
sj^hilides and a von Jaksch^s anemia when treated with merciwy. 
Iron, quinin, sunshine, fresh air, and change of climate have all 
been recommended. Stoos’ cases^' seemed to recover when given 
arsenic, ivhile Stettner-’' had better results with thorium X. The 
most prominent feature of this symptom-complex is the enlarged 
spleen, and since to this organ has been credited the function of the 
destruction of the red cells, it was inevitable that, sooner or later, 
splenectomy would be resorted to as a therapeutic measui'e. 
Recently Giffiu" was able to collect 4 cases of von Jaksch’s anemia 
which had been treated by splenectomy. His report includes one 
of our cases previously recorded by Dr. Pool.® There is a possi- 
bility that Mclvendrick’s case-® was one of von Jaksch’s though it is 
not very clear. The two additional cases mentioned here, there- 
fore, make 6 in all which have been treated with splenectomy. The 
results are interesting, for in all of them the operation was followed 
by immediate clinical improvement. Wolff's case-® was followed for 
three years, and though apparently well, still had a leukocyte count 
of 20,000. In Graff’s case®® the blood is reported as being “almost 
normal ” nine months after the operation. Fowler’s case” had been 
followed but five weeks, and in that time there was but little change 
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in the blood pictui-e beyond an increase in the hemoglobin. In our 
Case I, although the child was apparently well eighteen months 
after her operation, the blood picture was essentially the same as 
upon. her first admission to the hospital, some two and one-half 
years before. Case II died from bronchopneumonia before any 
lasting results could be seen. Case III eight months after operation 
still had a leukocytosis of over 20,000. It is evident then that the 
condition is not localized in the spleen, and that the other hema- 
topoietie organs must be more or less extensively involved, in spite 
of Zamboni’s statement^^ that the bone, marrow rJirely shows any 
changes. In all 3 of om- cases the spleen was the site of active 
blood regeneration, and it is difficult to see how the patients could 
derive advantage from the removal of sueh an important centre 
for the formation of new blood cells. It may be said that the 
predominant activity of the spleen in these cases is a destructive 
one, and that the regenerative function is merely secondary, but we 
are without facts to support this hypothesis. Efforts to obtain 
hemolytic substances from the spleen in other forms of anemia have 
been unsuccessful.®* Nevertheless we have the facts that the 
operation has been performed in six instances, and that in five of 
them it was followed by apparently lasting improvement. In hhis 
connection it may be interesting to refer to a case reported by 
Coupland®^ in 1896. He removed the spleen from a woman suffer- 
ing from what was diagnosed as splenic anemia. Following the 
operation she showed a marked improvement. Two years later she 
died with symptoms of portal obstruction and an autopsy revealed 
extensive syphilitic involvement of the liver. It must be admitted 
that these cases would perhaps have recovered if left alone. But 
while under observation they showed no tendency in that direction, 
and there is no doubt that the splenectomy hastened their recovery. 
This form of treatment, therefore, has a large place in the thera- 
peutics of von Jaksch’s anemia, though it should not be adopted too 
hastily. 

I wish to express my thanks to Drs. Conner, Williams, Pool, and 
Hitzrot for permission to report these cases and to Drs. Elser, 
Butterfield, and Tytler for material help in the preparation of this 
report. 


Note. — Caso I thirlj'-four months after the removal of the spleen is repoited 
well. She was unable to come to the city for an examination of the blood at that 
time. Case III was seen on October 21, 1916, three years old and about eighteen 
months after her operation. She looked perfectly well, weighed 25-2- pounds, and 
had all of her first teeth. An examination of her blood showed 5,700,000 red cells, 
'■hemoglobin 89 per cent., index 0.78. The white cells numbered 15,700, polynuclears 
24 per cent. No abnormal colls wore seen. Since this paper was written wo have 
had the opportunity, through the courtesy of Dr. Frederic H. Bartlett, of seeing 
sections of a spleen removed at the Babies’ Hospital in the course of von Jaksch’s 
anemia. The histological picture corresponded with that described in the cases 
reported in this paper. 
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A CASE OF YEAST (MONILIA) INFECTION OP THE LUNG. 

By Ch/lRles E. Simon, B.A., M.D,, 

PROFESSOR OF CLINICAL PATHOLOGY AND EXPERIMENTAL MEDICINE AT THE UNIVERSITY 

OF AIARYLAND, 

Through the courtesj'- of Dr, A. C. Harrison, of Baltimore, I was 
recently enabled to study a case of yeast infection of the lung which 
is sufficiently interesting from various points of view as to warrant 
its publication. 

Case History. The patient, J. E. S., male, aged about thirty 
years, an employee of a gas company, was sent to Dr. Harrison 
for examination, as his health liad evidently been failing for about 
a year. While his normal weight was 148 pounds he now weighed 
only about 130 pounds. He complained of becoming tired very 
easily, had had occasional night sweats, and cough and expectora- 
tion. He would periodically feel quite normal, however, but his 
cough and expectoration would then return and again persist for a 
variable time. The patient’s appetite had not suffered; there was 
no diarrhea and no history of ulceration of the skin. 

With the idea in mind that he might possibly be suffering from 
tuberculosis. Dr. Harrison sent a specimen of the patient’s sputum 
to me for examination. This was slightly mucopurulent and free 
from tubercle bacilli, but crowded with yeast cells occurring either 
singly or in budding form. This observation was so surprising that 
another specimen of sputum was secured under conditions which 
excluded every possible chance of accidental contamination. The 
finding in this was the same: there were no tubercle bacilli but 
innumerable yeast cells. The conclusion was accordingly that the 
patient was most likely suffering from an yeast infection of the lung. 

As the physical examination revealed nothing abnormal, in 
particular no rales, no dulness, and no impairment of the breath 
sounds, a fluoroscopic examination was made by Dr. H. E. Ashbury, 
who reported as follows: 

“The movements of the diaphragm are equal on both sides. 
There is some thickening of the bronchi leading to the upper lobes. 
Stereoscopic pictures show a diffuse infiltration about the hilum of 
both lungs, extending upward to both upper lobes and involving 
the right middle and lower lobes. Tlie bases are only very slightly 
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involved. The appearance is that of tuberculosis, showing the inter- 
weaving of the bronchial markings with some studding of small 
calcihed bodies, giving the appearance of mottling. Much of the 
thickening above the hila is due to glandular enlargement. The 
cardiovascular shadow is normal, and gives no evidence of involve- 
ment of the mediastinal glands.’' 

The examination of the blood showed the following; Wassermann 
negative. _ Hemoglobin, 88. Red count, 4,664,000. Color index, 
0.94. White count, 6500, of which 41 per cent, were small mono- 
nuclears, 5.3 per cent, large mononuclears, 51.3 per cent, poly- 
nuclear neutropliiles, 1.3 per cent, eosinopliiles, and 1 per cent, 
basophiles. 

The m-ine contained neither albumin, sugar, diacetic acid, nor 
acetone, and showed no increase of indican. Microscopically there 
w'as nothing unusual. 

Examination of the feces revealed a few small oval, budding 
yeast cells, sucli as may be found in any specimen. Their cultiva- 
tion (in a single attempt) was not accomplished. 

Scrapings from the tongue showed no yeast cells. From the 
sputum the organism in question was readily obtained in pure 
culture, and has now been under observation for twelve months. 

In the sputum the organism occurred in torular form only. The 
individual cells were nearly round, the majority occurred singly, 
and only occasional ones were budding. Their size was fairly 
uniform, averaging 6 y.. Viewed with the oil-immersion lense each 
cell showed a round highly refractive little body, measuring from 
1 to 2 ja in diameter and smaller granules. Some of the cells appeared 
vacuolated, and with a certain focus their outline was doubly 
contoured. Unstained, the cells had a greenish shimmer. Treated 
with Lugol’s solution the torular cells assumed a faint yellowisli 
color. With the usual methods of staining no very satisfactory 
differentiation of the cell contents could be obtained, as it was 
difficult to avoid overstaining. With a very dilute solution of 
safranin, however, the nucleus could be brought out in most of the 
cells.. Spores were not observed, nor were mycelial threads seen 
in the sputum. 

In cultures, cells were occasionally seen which carried a daughter 
cell of almost equal size as the mother cell, from which in turn an 
elongated cell was given off', and from this a short row of smaller 
oval cells. At the same time cells were occasionally encountered 
which appeared sausage shaped, measuring 12 to 13 m in length by 

2.5 M in breadth. . 

Cultures on agar grew out abundantly m bventy-four hours, 
and were of a white, creamy appearance and consistence. _ In these 
the organism still retained its torular form, with occasional pre- 
mycelial types, the latter especially m cultures that had grow n 
for a week or longer. But even after transplanting for twcbe 
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months, at weekly intervals, the torular form predominates b.y far. 
Generally speaking the cells were for the most part smaller in the 
cultures than in tlie sputum, measuring^from 3 to Om in diameter, 
but much, larger specimens were also quite common, and these 
usually oval, measuring 7 by 11 /x. In the cultures all the cells 
appeared provided with a large vacuole, which almost filled the 
body of the organism, and lying on top or within it' a small highly 
refractive body. 

In the young cultures most of the cells showed no buds at all: • 
some were provided with a single bud, none with more. Several 
buds were only observed in old broth cultures. 

On Petroff medium, containing gentian violet, a comparatively 
restricted growth occurred, in which numerous premycelial forms 
were noted. 

In anaerobic stab cultures under oil, growth occurred along the 
line of the stab, and radiating out from this, as a central axis, 
large numbers of fine hair-like filaments penetrated the solid agar, 
so that at the expiration of about six weeks the appearance was 
that of a fine bushy tail in the substance of the agar. The growth 
first appeared while the tube was kept at incubator temperature, 
but later it developed at that of the room and showed a certain 
degree of heliotropism. Immediately under the oil a moderately 
dense mycelium developed with abundant lateral production of 
conidia. Frozen sections cut at right angles tb the long axis of the 
cylinder of agar showed that the hair-like processes represent single 
mycelial threads with terminal as well as lateral bunches of conidia, 

Clilamydospore-Iike terminal formations were occasionally en- 
countered in the anaerobic cultures as well as on Petroff’s medium. 

True ascospore formation was not observed. 

The hyphal threads of the mycelium were segmented. 

A production of aerial hyphm was not noted during the twelve 
months of observation. In plain bouillon the organism develops 
fairly readily, forming a granular-looldng sediment while the super- 
natant fluid remains clear. 

In liquid white of egg (alkaline) a similar growth is obtained, 
though it is somewhat less abundant. 

Its behavior in litmus milk is especially striking. There is 
apparently no change during the first week or ten days, above all 
no acid production. After a longer period, however, there appears 
to be an increase in the alkalinity of the medium, while at the same 
time coagulation occurs; this state persists without subsequent 
digestion taking place. 

Glucose bouillon is slightly fermented after twenty-four hours; 
in the next twenty-four hours this increases a little, but after that 
it seems to cease. Lactose, saccharose, inulin, and mannite are not 
fermented. 

The organism is markedlj'- pathogenic for rabbits. One animal 
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which had been giv^i 5 c.c. of a bouillon culture intravenously 
at 11 A.M., January 1/, was rendered quite ill, and was found dying 
early in the afternoon of January 20. At the autopsy, which was 
made immediately after killing the animal with cliloroform, most 
extensive macroscopic lesions were found in both kidneys, which 
were studded with innumerable white nodules of pin-point size. 
These were confined to the cortex. 

Equally strildng was the appearance of the appendix. This was 
likewdse studded with miliary nodules, which did not extend, how- 
ever, macroscopically beyond the line of junction with the cectun. 
Microscopically, the lesions in question were essentially areas of 
necrosis, surroimded and partly infiltrated with leukocytes. Micro- 
scopically there was in addition the picture of an acute dift’use 
nephritis. In the appendicular and renal lesions the offending 
organism was found practically exclusively in mycelial form, while 
in the urine in addition to this the torular type was present in 
enormous numbers. In the lungs there were no lesions which were 
comparable to those in the kidneys and the appendix. Instead 
there were numerous hemorrhagic areas containing large numbers of 
the organism in torular form, but no evidence of mycelial production. 

At the time of writing the organism has almost lost its tendency 
to produce mycelial forms even under anaerobie conditions, but 
is still pathogenic. 

As regards the subsequent history of the patient I can add that 
following the administration of potassium iodide in full doses the 
cough and expectoration ceased, and that he has not only regained 
his former weight but has even added thereto. Apparently he is 
well, but whether post hoc or propier hoc, and whether or not the 
improvement will be lasting, it is of course impossible to saj^ at 
present. 

As regards the botanical position of our organism my feeling is 
that our present knowledge of the group of which it e%’idently is a 
member is as yet too meager to warrant any dogmatic statements. 
Its general biological characteristics are essentially the same as 
those of the organism which Bahr’ and Asliford^ regard as the cause 
of sprue, and which these writers view as monilia. 

When I first discovered the organism in the sputum I was under 
the impression that the case was an instance of blastomj'cosis of 
the lung, but its smaller size, its disinclination to mycelial formation, 
its non-production of aerial hyphre, and its marked pathogenic 
properties seemed to rule tius out.’ The absence of endosporuJa- 
tion and the very evident tendency to multiply by budding, on tlie 
other hand, distinguished it from the Coccidioides immitis ot 

California.^ 


1 Tr. Soc. Trop. Med. and Hyg., April, 1914, xi. No. 5. 
! Ait. JoOT. Med. Sc., 1915, d, CSO.,. 
s Stobcr: Arch. Int. Med., 1914, xui, 509. 


< Ibid., 1915, XV, COS. 
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The only other instance of monilia infection of the lung which 
lias thus far been recorded is that of Boggs and Pincoff.^ Their 
organism, it is true, gradually developed a tendency to mycelial 
formation, but its behavior in other respects is so similar to my own 
that I am inclined to regard the two as identical. Morphologically, 
theirs as well as my own are indistinguishable from that of Bahr 
and Ashford, but the evident affinity of the latter for the intestinal 
tract in the human being, and of Boggs and Pincoif’s and my 
organism for the lung, would, for the present at least, warrant the 
separation of the two types, which might appropriately be termed 
monilia intestinalis and monilia pulmonalis respectively. 


THE ROLE OF THE LEUKOCYTES IN VIRIDANS ENDOCARDITIS 
AND THE EFFECT OP NUCLEIN INJECTIONS. 

By Herbert Fox, M.D., 

AND 

Frank B. Lynch, IM.D., 

PHILADELPHIA. 

(Fiom the William Popper Laboratory of Clinical Medicine, University of 

Pennsylvania.) 

The work of the past ten years tends to lay more importance 
on the vital activity of the white-blood cells and their enzymes 
than was accredited to them during the period of enthusiastic 
adoption of the humoral theories. While the hopes raised by the 
work of Petterson, Hiss, Zinsser and others that leukocytic injec- 
tions Avould enhance resistance in various diseases have not been 
fulfilled, these investigations have served the purpose of bringing 
out the true value of intraphagocytic and extraphagocytic bacterial 
destruction and the balancing of enzyme and antienzyme. The 
behavior of leukocytes in frank pyogenic affections is fairly well 
understood, but in the more chronic diseases, and those with less 
activity of the leukocyte-producing tissue, the subject is far from 
clear. The value of the leukocytes as a defense in typhoid has only 
lately received any approximately acceptable estimation, and in 
tuberculosis we know practically nothing about it. In no condition 
would a thorough understanding of leukocytic defensive activity 
be more helpful than in subacute endocarditis, a pathogenic process 
whose inception and continuation imply a high degree of adaption of 
invaders to defenses. It was with the hope of learning something 


5 Johns Hopkins Hosp. BulJ., 1915, xxvi, 407. 
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of these phenomena and of means to increase leukocytic value that 
these studies were undertaken. 

Subacute endocarditis is a process consisting of a local pathologi- 
cal lesion in which bacteria are growing and multiplying, surrounded 
and protected by thrombosis and vegetative masses, and whence 
they occasionally escape into the blood stream. The organisms 
in the vegetation are somewhat resistant to the defensive powers in 
the blood, while those in the blood stream seem to have adapted 
thernselves completely to both serum and leukocjdes. They are 
relatively resistant to phagocjdosis in vitro when freshly isolated, 
but the blood components having to do with phagocytosis are not 
necessarilj^ reduced, and may, indeed, be actually above the values 
for normal sera. There is no bactericidal power of any value for 
tlie body’s defense. 

This being the case, immunity phenomena must be found, if 
present, on the part of the phagocji;es. The facts of the matter, 
as shown by Rosenow, for endocarditis with pneumococci and 
related organisms, and our own work with Streptococcus viridans, 
are that opsonins may be subnormal or slightly increased, that 
phagocjdic value in the patient’s serum is low, and low or normal 
in normal serum. This lowered power of leukocytes in the presence 
of the patient’s serum, Rosenow explains by the lack of a substance 
•in the serum, distinct from opsonin, which stimulates intraleuko- 
cytic digestion, and probably another substance, possibly derived 
from the microbes themselves, which render cocci resistant to 
consumption and destruction. To confuse the worker in this 
matter, great variations occur in repeated examinations. In general, 
in our cases, the leukocytic or phagocytic average has been fairlj^ 
low, the index low, and the patient’s cells could be stimulated by 
normal serum. The suggestions of Rosenow are, therefore, accept- 
able in our 3 cases of viridans infection, but tliis is not so in a 
Streptococcus pyogenes case and one due to a diphtheroid.^ 

One very interesting viridans case gave the following test: 

Per cent, of 
phagocytic cells. 

(a) Patient’s serum -h normal leukocytes . . ISj . 

(i>) Normal serum + normal leukocytes . . 12/ ‘ 

(c) Patient's serum + patient's leukocytes . 75 

(d) Normal serum + patient’s leukocytes . . 12/ ‘ 

While this case shows indices falling witliin the range of error, it 
is, nevertheless, evident that tliC' percentage of phagocjdic cells is 
greater in the case of normal ones. , 

A second .test gave practically the same figures, but a tlurd one, 
two weeks later, resulted quite diflerently, and gains in importance 
in this study in view of the fact that the patient had had four doses 
of nuclein under the skin in the preceding week: 

> Zentmlbl. L Bakt., Ixx, 143. 
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Per cent, of 
phagocytic cells 

(а) Patient’s serum + normal leukocytes . 26.51 

(б) Normal serum + normal leukocytes . 25.5/' 

(c) Patient’s serum +patient’s leukocytes . I 86 

(d) Normal serum +patient’s leukocytes . 22 /' 

It will be seen by this chart that the serum index had not improved 
beyond the limits of error^ yet the interaction of his own combina- 
tion (c) and the reactive number of phagocytic cells had appreciably 
increased. In other words, then, while the serum values have not 
been seriously below the control, the former low value of the leuko- 
c.ytQ5, both in the patient’s and normal sera, have been replaced by 
higher values and the former maladjustment of patient’s serum and 
cells has been improved. (Compare a and c and c and d on both 
charts.) 

The sum of evidence is, then, that the serum opsonin values may 
be nearly normal, but the phagocytic values are subject to great 
variations, usually appreciably below normal. 

Complement-fixing antibodies have not been demonstrable in 
our cases, but in two viridans infections an anaphylatoxin could 
be found. The details of one case are worthy of citation; 

(1) Cocci 0.5 c.c. emulsion, normal serum 0.5 c.c. G. P. complement 0.1 c.c. 37° C., 
1 hour. 

(2) Cocci 0.5 c.c. emulsion, pat. serum 0.5 c.c. G. P. complement 0.1 c.c. 37° C., 
1 hour. 

Pigs (all between 240 and 275 grams) : 

(A) 0.9 C.C., No. 1. No evidence of injection. 

(B) O.&c.c., No. 1. No evidence of injection, 

(C) 0.9 c.c.. No. 2. Died in two minutes. 

(D) 0.8 c.c., No. 2. Died in five minutes. 

No. 3 began scratching almost at once; in a few seconds went 
into anaphylactic shock. Autopsy: marked emphysema, slight 
congestion, but no hemorrhage in gastric mucosa. Hemorrhage 
the size of a pea in pericardium. 

No. 4 began twitching in one minute; shock appeared later than 
in No. 3 but typical. Autopsy same as No. 3, but no pericardial 
hemorrhage. 

Subacute viridans endocarditis is, then, in all probability, a 
process due to a high pathogenicity locally, without bactericidal 
serum property, the circulating of bacteria and their anaphylatoxin 
and a lowered phagocytic power. The bactericidal effect is prob- 
ably not missed, because antisera ivith this power are apparently 
of no value (Horder). Opsonins are powerless to stop the process 
because they can be raised by bacterin injections,’ with but little 
or no effect upon the disease. We are compelled, then, to investi- 
gate further the role of the phagocytes and the possibility of 
increasing their efiieiency. 

Phagoc3>i;osis is a process completed by the mutual relation of 


Phagocytic 
average. 

1.975\ . 
2.25 / 

1-56 U jo; 
1.38 
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chemotactjcalJ}’- positive substances and cellular adequacy. It 
Avould app^r from the work of Marchand, Bail, Rosenow, Gruber 
and hutaki and others that certain organisms in the process of 
active parasitism, whether due to virulence, capsule, aggressins, 
or what not, are distinctly difiBcult of consumption by phagocj’tes. 
Such seems only slightly true of Streptococcus viridans as normal 
serum and leukocjdes, or even infected serum, will act upon them, 
there being, therefore, no antichemotactic power but probably 
antiopsonic power, which, as has already been cited, is accredited 
by Rosenow to some unisolated serum component. This may 
possibly be serum protease, for, as an anaphylatoxic state exists, 
this substance could be greater than normal (if one accept the 
theory of Jobling and his co-workers). At all evmnts an anaphyl- 
actic condition is associated with leukopenia, and while we may not 
have a reduction of leukocytes in viridans infection, there is at 
least a very definite inadequacy of their phagocjdosis and possibly 
of their number. Possibly they are kept busy supplying some 
neutralizing bodj' for the antiopsonic power of the bacteria. It was 
recognized by Friedberger that in diseases like typhoid, where 
anaphylaxis can be shown, there is a lowered chemotaxis and a low 
leukocjde count; such conditions are said to respond to bacterial 
injection by a rapid and pronounced leukocjdosis (Gay and 
Claypool). Unfortunately this does not occur satisfactorily in 
viridans infection, and we shall have to use other than bacterins 
for leukocytic stimulation. 

Leukocjdes respond to the liberation of protein of anj’’ kind, but 
especially of nucleoprotein; in other words, nucleoprotein has a 
pronounced chemotactic power. This is well shown in the leuko- 
cyte accumulations around bacterial bodies, dead or alive, or when 
the cells themselves have undergone destruction. This property has 
,been thought of many times and use made of it in injecting nucleins 
to produce leukocytosis. The clinical use of this substance has 
fallen into disrepute for several reasons, the best probably being 
that it has not been thorouglily studied. We have repeated many 
of the old experiments with the hope of learning more of its proper- 
ties and to see if it can be of value in viridans infections. The old 
controversy as to the value of increased leukocji;es alone and their 
content of antibodies, while far from a complete settlement, does 


not affect the case. _ _ 

In reviewing the literature germane to this subject we find no 
experimental or clinical work on the use of nuclein in viridans 
endocarditis, nor indeed, except bacterins, of anj'tliing winch is 
supposed to act upon the leukoc.^tes. The literature on nuclem m 
its theoretical value and practical therapeutic use, is rclatncly 
limited, most of the articles dating from the period in winch there 
was an active controversy about the source of Jfie bactericidal 
power of the blood. Vaughan, Buchner, and Ilahn believe tli 
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they increased the resistance of experimental animals to the intro- 
duction of various germs Avhen nuclein was administered either 
before or after the organisms. Vaughan, having isolated the con- 
stituent of normal serum to which he ascribed natural protection, 
and finding it undigested by pepsin, believed it to be nuclein. Then 
there followed the dispute as to the origin of antibody and comple- 
ment, a matter now on a working basis, although not settled. 
Whether or not leukocytes produced either or both, the results of 
the work of Petterson, Hiss, Mainwaring and others indicate clearly 
that some bactericidal power is to be found in the white blood cells 
and their extract, substances rich in nuclein. The act of phago- 
cytosis is not sufficient to destroy parasitic organisms, and, as is 
shown by Neufeld and Rosenow, phagocytosis and intracellular 
destruction do not go hand in hand. Phagocytosis is due to appro- 
priate chemotactic relations, while digestion is due to intracellular 
enzymes. The failure to complete both functions in every case is 
not understood. A persistent high number of leukocytes is indica- 
tive of a high resistance to organisms which have the chemotactic 
activity to call forth the cells;' but it would seem that in subacute 
infections there is, despite the fairly high leukocyte count, an 
inadequacy on the part of the digestive intracellular power. 
Whether or not a great increase in white cells will supply this power, 
and whether or not nuclein could be the inciting agent for this 
purpose, are facts to be settled. The power of nuclein to produce 
an increase of leukocytes has long been known, and is ascribed in 
its therapeutic use to Horbaczewsky, a name mentioned by two 
writers, but we fail to find the original article. 

The information about nuclein in the literature may be considered 
from three stand-points: how nuclein acts, the number and character 
of the leukocytes in the blood after injection, and the therapeutic 
effects. The opinion held by most observers is that nuclein exerts 
a distinct chemotactic effect on the leukocytogenic organs with 
the appearance of new cells. Others, notably Mendel, consider 
the new cells as appearing in response to destruction of old ones, 
this being due to the nuclein introduced. Still others believe' 
there is a squeezing out of leukocytes from tissue spaces by con- 
traction of involuntary muscles, which follows a subsidence of 
internal vasodilatation, a condition of the vessels shown by hiendel. 
There is less divergence in the observations upon the kind and 
number of circulating white cells. Nearly all authors find.a decrease 
in total cells, followed by an increase, and most of them note an 
increase of the small lymphocytes and decline of the polymorpho- 
nuclear neutrophiles. We shall show that this is only a percentage 
increase and decrease. It is historically interesting to mention 
that Ames and Huntly cite a primary increase in the lymphocytes 
as a high percentage of young forms, whereas later the adult or 
polynuclears are increased. Pankow expressed little faith in 
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nuclein, believing the effect to be due to saline solution; this we 
shall see is erroneous. The experimental and clinical tlierapeutics 
ol nuclem begin as far back as 1892 by Ldwitt, then by Vaughan 
in 1896, after which no one seems to have worked much with tlie 
substance until the period 1903 and 190/, during which time several 
articles appeared. The most noteworthy of these are three-coming 
from the Mikulicz Clinic by Mikulicz, Miyake, and Renner. They 
found that by the use of yeast nuclein they could increase the resis- 
tance _ of experimental animals to artificial infection and could 
materially reduce the morbidity and mortalit}’’ from postoperative 
peritonitis. They lay stress on the fact that they could get greater 
protection and greater number of leukocytes (20 to 8) by the use 
of nuclein than by the use of aleuronat, which they class as a mechan- 
ical attractor of leukocytes. Renner, experimenting with dosage in 
human beings, used 50 c.c. of a 2 per cent, solution, which means 
17 mg. per kilo for a man of 70 kilo. There was usually a mild 
general reaction and a local puffy, sensitive swelling at tlie site of 
inoculation. Their own description of the after effects is not in 
harmony witli their nonchalance as to the severity of the reaction. 
Judging by the reaction we observed in dogs, this injection must 
be painful. According to Renner, the reaction on the part of the 
leukocytes takes place anywhere from sbc to twenty-four hours later, 
and one cannot foretell when it will appear or when the effect or the 
decrease will be greatest. The leukocjde increase is usually pro- 
nounced, being in his highest case 452 per cent. They say that this 
procedure, while of distinct clinical value, is not effective against 
fulminating streptococcal infections. 


THE INTERPRETATION OF CERTAIN BLOOD-PRESSDRE RATIOS. 
Br Willard J. Stone, M.D., 

TOLEDO, OHIO. 


During tlie past ten years blood-pressure determinations have 
apparentlj' become- an essential part of the data necessary in man.i' 
instances to an understanding of conditions affecting tlie circulatory 
system. In this period much of value has been acquired from 
blood-pressiue studies. It will be the purpose of this article to 
interpret certain phases of the subject, although it is realized^ that 
in tlie words of a contemporar}^ “It is not difficult for the majority 
of us to be beyond our depth before we know it, when we venture 

in tliese w\aters.”^ 

1 McCrae T.: Am. Jotjr. Mbd. Sc., April. 191G. in roww of Sir CiifTord AllbulCs 
Disease.s of the Arteries, Including Angina Pcctons. 
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Types of Arteriosclerosis and their Influence upon 
Hypertension. From the beginning of blood-pressure deter- 
minations it has been apparent that not all types of rigid arteries 
were associated with hypertension. In fact, it is a matter of 
common observation that extreme sclerosis may exist with normal 
or decreased pressures. A review of the various types of arterio- 
sclerosis may therefore be of interest at this point in an endeavor 
to correlate subsequently in this article various types of vascular 
disease with arterial pressure variations, and their clinical 
manifestations. 

The Nodose Tyi^e of Arteriosclerosis. This is the most common 
form, and is characterized by whitish, flattened, and nodal thicken- 
ings of the intima. These thickenings or nodes are especially 
noticeable at points where smaller branches are given off from the 
larger arteries, such' as the intercostal branches of the aorta. The 
aorta is, however, usually involved throughout the entire length. 
These nodes are the result of true hyperplasia of the connective- 
tissue cells of the intima, and are not the result of round-cell inflam- 
matory infiltration. The nodes are non-vascular and may subse- 
quently undergo localized necrosis, the so-called atheromatous 
ulcers, the areas of which are replaced by granulation tissue with 
eventual calcification and atheroma. The characteristic change is 
calcification and atheroma of localized patches or nodes of intimal 
connective-tissue overgrowth.^ ^ 

This type of arterial degeneration is not, as a rule, associated 
with hypertension, since the localized patches when present do not 
cause material contraction of the lumen of the smaller vessels. 

The Senile Type of Arteriosclerosis. This type, the so-called 
''Moenckeberg’s Sclerosis,” is characterized by muscle atrophy and 
degeneration of the media. The muscle atrophy of the media is 
more important than atrophy of the elastic tissue. Compensatory 
overgi’owth, or hypertrophy of the intima, may occur with subse- 
quent atheroma of these areas of intimal overgrowth, or, as more 
frequently happens, sacculation and dilatation of the larger vessels, 
such as the aorta occurs, due to localized giving way of the intima. 
Calcification and fibrosis of the media is the essential change. 
This may involve the smaller vessels also, which are rigid, SavilF 
has shown in a report of 400 autopsies on individuals of an age of 
sixty years or over that an extensive patchy atheroma was con- 
sistent with an average longevity and absence of cardiovascular 
symptoms. Of course, if the patches of intimal overgi’owth happen 
to involve the orifices of the coronary arteries the nutrition of the 
myocardium will suffer and will be followed by cardiac sj^ptoms, 

= Adaini, . 1 . G.: TJie Nature of the Arteriosclerotic Process, Am. Jour. Med. Sc., 
October, 1909. 

’ Adanii and McCrae; A Te.\'t-book of Patholojiy, 1914, p. 4S7, 

^ Lancet, London, 1904, p. 506, 
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Ae variety of whicli will depend upon the degree of obstruction, 
it . conditions producing “b^^ertonus” as described by RusselF 
have been present during the time the fibrosis of the media was 
progressing, it is conceivable tliat contraction of the peripheral 
vessels would occur wath exaltation of arterial tension. As a rule, 
how^ever, the senile type of arteriosclerosis is not accompanied by 
marked hj^ertension, for while tlie peripheral vessels are generally 
rigid thej"^ are not contracted, and hj^ertonus appears to be lacking. 

Toxic Type of Arteriosclerosis. In this tj^pe the plaque-like nodes 
or patches of the intima have a translueent appearance and may 
resemble tlie nodose type, but the essential change is an inflamma- 
tory degeneration of the media. The initial nodes are more spread 
. out and occur characteristically in groups especially in the ascend- 
ing aorta and arch. These nodes are the result of a compensatory 
hypertrophy, but there is little tendency to calcareous change and 
atheroma, as in the nodose type. The toxic type of arteriosclerosis 
is essentially inflammatory and is seen particularly as a result of 
tlie toxins of syphilis, diphtheria, diabetes, and after lead and 
mercurial poisoning. The toxin of sjqihilis leads especially to 
intimal overgrowth, the nodes having a puckered appearance, 
with their long axis transverse to the long diameter of the vessel. 
In syphilis tlie vasavasorum of tlie first portion of tlie aorta are 
particularly aft’ected, and round-cell infiltration occurs about their 
branches in the adventitia and media. The toxins of typhoid fever 
seem frequently to have an ill effect upon the intima of the peripheral 
arteries, the manifestations of which are to be seen in patcies of 
overgrovik. The diphtheria toxin particularly affects the media. 

In chronic degenerative diseases affecting the permeability and 
function of the kidneys the characteristic arterial changes of the 
toxic type are seen. In addition, hypertonus seems to go hand-in- 
hand with so-called clironic glomerulonephritis. It has been 
generally believed that the degenerative media changes .in the 
arteries are brought about by the increased pressure resulting from 
disturbed kidney function and that ultimately contraction of the 


arterioles occurs. 

Leonard Hill has shomi that increased pressure in the larger 
trunks normallj’- causes tlie arterioles to contract, and tliat the higher 
the pressure the more tlie arterioles tend to contract. It is tins 
tendency to contraction of the lumen of the arterioles in tliis tjTie 
of arterial degeneration which distinguishes it from tlie tjqies before 
mentioned. The diastolic pressure is in consequence higher in tins 
group. Allbutt® apparently believes in the hypertonus factor 
described bv Russell, for he has protested against the use of the 
term arteriosclerosis as a disease per sc. He believes that tlie arteria 1 
degenerative changes may occur as a result of any cause producing 

5 Arterial Hypertonus. Selerosis and Blood-pressure, Edinburgh, 190/. 
s Brif. Med. Jour., October 20, 1906. 
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high pressures. SavilF and Russell® have been able to demonstrate 
an increase in the muscular coat of the smaller arteries accompany- 
ing arterial degeneration in the larger trunks. This hypertrophy, 
they believe, implies abnormal contraction. This is in accord with 
the belief of Hasebroek® that contraction of the arteries is an active 
muscular act to assist the heart in maintaining an adequate pressure 
for blood flow, while dilatation of the arteries is a passive result 
of the injected volume of blood during systole. Adami and McCrae’° 
have expressed their belief as to the relationship between hyper- 
tonus and arteriosclerosis as folloAvs: “We support the view that 
arteriosclerosis as such is not in general of infective origin, and 
indeed is not an inflammatory process. We hold that it is the 
expression of a disordered relationship between the internal pressure 
to which the artery is subjected and the strength of the arterial wall, 
that strength depending in the main upon the condition of the media.” 

The Auscultatoey Method of Pressuke Determinations. 
Both systolic and diastolic pressures are best taken by auscultation, 
with a stethoscope of the disk type, over the braehial artery on the 
inner aspect of the arm below the compressing arm band. Korotkoff^^ 
first described this method in 1905. In applying this method, com- 
pression is made in the arm band to a point above which all sound 
is heard in the a^ter 5 ^ The air-pressure is then gently released, 
and as the pressure falls the point»at which the first sound is heard 
is taken as the systolic pressure. A series of similar clear sounds 
are then heard which are soon replaced by a series of murmurs, and 
a second series of clear sounds. These clear tones are shortly replaced 
by dull tones which rapidly disappear./ Korotkoff believed that the 
diastolic pressure corresponded to the first dull tone following the 
second series of clear sounds. This is, as a rule, about 5 mm. above 
the point of disappearance of all sound. 

Latterly, Hooker and Southworth,^" using the Erlanger instru- 
ment in combination with the method of Einthoven and Geluk 
for recording brachial sounds, have expressed the opinion that for 
clinical purposes the point of cessation of sounds in the artery 
corresponds with the diastolic pressure. I have taken the dull tone 
following the second series of clear sounds as indicative of the 
diastolic pressure, but am inclined to believe, with further experi- 
ence, that in the majority of cases of rapid heart action this transition 
is exceedingly difiicult to determine. It would undoubtedly simplify 
the procedure' if the point of disappearance of pulse sound was 
taken as the diastolic pressure. Further experience will probably 
show the wisdom of adopting this point, since for all practical 
accuracy it answers the purpose. 

" Tr. Path. Soc. of London, vol. Iv. 

® Doutsch. Arch. f. klin. Med., 1911, cii, 567. 

" Mitt. d. k. mil. med. Akad. zu St. Petersburg, 1905, xl, 365. 

'-Arch. Int. Med., 1914, xiii, 384. 


® Loc. cit. 
Loc. cit. 



244 STONE; INTESPREtATION OE BLOOD-PRESSimE RATIOS 


+• Systolic Pressure. For nearly a decade after tlie estima- 
tion ot blood-pressure bedame a matter of clinical interest, attention 
ATOS largely directed to the systolic pressure. The literature to about 
mentioned but rarely any other than the systolic pres- 
sure. The usual method was to determine the point of palpatory 
obliteration of the pulse wave distal to the compressing arm band. 
The auscultatory method has, however, greatly simplified the 
accuracy of blood-pressure readings, and has gradually supplanted 
the palpatory method. The systolic pressure may be defined as 
the sum total of pressures existing in the artery under observation 
during cardiac systole. It is made up of the diastolic pressure 
existing in the artery during the cardiac pause or diastole plus the 
pressure or force exerted by the contracting ventricle in excess of 
the diastolic pressure. This latter, known as tlie pulse-pressure, 
represents the expenditure of force necessary to move the column 
of blood in the artery. It represents motion tlirough the expendi- 
ture of kinetic energy. During systole, as the intraA'entricular 
pressure rises, the aortic valves do pot open until the pressure at 
least equals the pressure then existing in the aorta, i. e., the diastolic 
pressure. The ultimate or total pressure reached must be consider- 
ably in excess of the diastolic pressure, for if such a result were not 
attained at the end of systole there would be no pressure effective 
to promote blood movement. The pulse-pressure then represents 
the effective ns-a-iergo promoting blood movement. The pressure 
exerted by the cardiac systole up to the moment of opening tlie 
aorta valves avails the circulation notliing at all. It is, so to speak, 
kinetic energy wasted in overcoming static or potential enerp". 
It is tlierefore the sum of the diastolic and pulse-pressiues which 


go to make up what has been recognized as the systolic pressure. ^ 
The systolic pressure represents the total expenditure of kinetic 
energy on tlie part of the myocardium necessary to effect blood 
movement at a gwen moment. It represents heart work and is 
relatively a variable force, since tlie circulatory requirements raaj' 
have considerable Amriation, dependent upon emotions, such as 
anger or anxiety, apprehension and nervous unrest, and upon 
physical stress and exertion, whicli may for the time being draiv upon 
the cardiac reserA'^e strength. It is a much more A^ariable pressure 
than the diastolic pressure. An increased systolic pressure from 
this point of Anew means an increased cardiac e.xpenditure of energy 
and nothing more, while a decreased pressure represents less e.\pcn- 
diture of cardiac energy. The height of tlie systolic pressure in a 
compensated heart is dependent upon tlie height of the_ diastolic 
pressure (i. e., the arterial tonus) to a large degree. But an increased 
svstolic pressure may also depend upon certain factors, such as 
liver cirrhosis, mediastinal groivths, pleuritic effusions, aortic 
aneurysm or incompetent heart valves, not necessarily a t^i 

with arterial hj-pertonus, but making necessary the expenditure 
of extra force in an endeavor to promote circulatory equilibrium. 
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The Diastolic Peessuee. Tlie diastolic pressure represents 
the more or less constant potential or static pressure existing in 
the arterj'^ under observation during the diastolic pause between 
succeeding systoles. The cliief factor affecting this pressure is the 
tonus and degree of elasticit}’’ of the arterial wall. Of probably less 
importance is blood volume and Auscosity. The following distinc- 
tion may be made that while the total or systolic pressure represents 
cardiac force the diastolic pressure represents the resistance offered 
by arterial tonus. The diastolic pressure consequently should be 
taken as the index of arterial tension. A high diastolic pressure 
therefore means hypertension irrespective of the height of the 
systolic pressure, and vice versa a lowered diastolic pressure means 
hypotension, irrespective of the systolic pressure. 

In an examination of OA^er 500 individuals, for the most part 
beloAV the age of forty years, AA^ho presented no sjonptoms of cir- 
culatory disease, I liaA’-e found that the average diastolic pressure 
Avas between SO and 85 mm. Hg. A persistent diastolic pressure of 
100 signifies, in my experience, a mild degree of arterial hypertonus. 
If this pressure persistently averages 110 a more definite hyper- 
tonicity is present and usually signifies the beginning of an advancing 
vascular disease with contracted arteries. If a diastolic pressure 
of 115 to 130 is maintained persistently, definite vascular contrac- 
tion has occurred. To this there are few exceptions. There have 
been occasional instances in Avhich arterial hjqiertonicity of a tem- 
porary duration has occurred, due to toxemia, the result of a tem- 
porary hyperglycemia, or urea retention (as in acute lieplmitis). 
In these instances of temporary duration the diastolic pressure has 
fallen as the cause has been relieved. 

When the diastolic pressure is maintained at a high level, from 
130 to 160, the conditions are present which have so long been 
associated with contracted kidneys. The associated kidney dis- 
turbance is but an evidence of the vascular changes, the hypertonus 
and constriction, present throughout the circulatory tree. It does 
not folIoAvnor has it been proved that the primary cause of the hyper- 
tonus is the result of altered kidney function. The kidney damage 
is probably coincidental to the vascular damage inflicted elsewhere 
through metabolic factors many times unlmown, producing hyper- 
tonicity and constriction of the arteries. The essential point is 
that the diastolic pressure is the true index of arterial tension. 

The Peessuee-eatio.^^ With a heart possessing normal contrac- 
tility and tonicity, so far as one may judge in the present state of 
knoAvledge, there exists AAuthin certain limits a normal ratio between 

In earlier papers dealing with this subject the term heart-load was used to 
designate the increased ratio between pulse-pressure and diastolic pressure found in 
the cardiac groups. Such a term while suitable for the cardiac groups is inadequate 
for the cerebrorenal group of hypertension, for while the ratio between pressures is 
\)sually within norm.al limits in this group when the heart is compensated, the heart- 
load or work is necessarily increased because the heart is contracting against an 
increased diastolic pressure. The term pressure-ratio is therefore to be preferred. 
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the diastolic and pulse-pressure. As has been before mentioned it is 
the sum of these pressures whicli make up the total or sj^stolic pres- 
sure, so for practical purposes tlie systolic may for the"^ time being 
be disregarded. In a study of about ^00 individuals with supposedly 
normal hearts I have noted that tlie pulse-pressure averaged about 
50 per cent, of the diastolic pressure. That is, until a diastolic 
pressure of 80 mm. the pulse-pressure was an additional 40 mm .; 
with a diastolic of 82 mm. the pulse-pressure was 41 or 42 mm.; 
while with a diastolic of 90 mm. the pulse-pressure was 45 mm. 
The normal pressure-ratio was therefore formulated as follows: 

P P 

The Pulse-pressure Divided by Diastolic Pressure or 

The ratio here given merely expresses the fact that under normal 
conditions, as well as in certain abnormal states in which the heart 
is in compensation, a pulse-pressure force 50 per cent, in excess of 
the diastolic pressure is required by the heart in systole before tlie 
■ aortic valves open and mass movement of blood is affected toward 
the periphery. The ratio also expresses the relationship between the 
kinetic energy expended by the cardiac contraction in moving the 
blood colunm and the potential energy or resistance offered by the 
arterial walls and volume of blood whidi they contain. This ratio 
may vary within normal limits between 40 and 60 per cent. The 
tendency toward this ratio is always evident with compensating 
hearts in pathological states with true hj-pertension due to an 
increased diastolic pressure {vide infra). In such cases, as the dias- 
tolic pressure increases due to vascular contraction and rigidity 
representing a true obstruction to cardiac output, the pulse- 
pressure increases, due to the expenditure of increased cardiac force 
in the endeavor to adequately supply the periphery witli blood. 
The systolic pressure is consequently increased when the diastolic 
pressure is high if the heart is compensating for the increased 
circulatory load it is obliged to carry. 

Strassburged^ first attempted in 1905 to obtain a pressure-ratio 
as a means of estimating cardiac efficiency founded upon pressure 
variations. His ratio was obtained by dividing the pulse-pressure 
by the systolic pressure. . . 

Tigerstedt^^ has also suggested this formula for determining the 
efficiency of the heart as a pump. His formula takes into aceount 
the factor of blood velocity as follows: 


Pulse-pressure X pulse-rote = velocitj^ ^ efficiency. 

Sj'stolic pressure X pulse-rate = work 

pulse-pressure P. P- 

This is equivalent to — c 

i systolic pressure S- 1 . 


This formula appears objectionable for the following reasons. 
When the intraventricular pressure rises during cardiac sys o 


Quoted by 
Quoted by 


Jarach and Marks, Arch. Int. Med., 1914, xiii, G4S. 
lirschfeWcr, Diseases of the Heart and Aorta. 1910, 


p. 2C. 
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the aortic valves cannot open until this pressure at least equals 
the diastolic pressure in the aorta. The intraventricular pressure 
up to this point does not affect blood movement at all, it being 
the pressure exerted by the myocardial contraction in excess of the 
diastolic pressure, i. e., tlie pulse-pressure, which is useful for the 
purpose of blood movement during the cardiac systole. It there- 
fore appears that the ratio of pulse-pressure to a diastolic pressure 
should be taken as an expression of the measure of work done by 
the myocardium in overcoming peripheral resistance. 

The Differentiation of Certain Tites of Hypertension. 
In applying the formula here given to a considerable number of 
patients manifesting symptoms of vascular disease it became at 
once apparent that certain groups could be differentiated. The differ- 
entiation depended to a large degree upon the height of the dias- 
tolic pressure and the relationship whidi this pressure appeared to 
bear to the pulse-pressure. 

The Cerebrorenal Group of Hypertension. In this group 
were found the patients with evidences of damage to the arteries 
in general and to the kidnej^s in particular. When the damage 
had been long sustained the diastolic pressure was persistently 
high, and if the heart were able to compensate for the obstruction 
offered by the higher diastolic pressure the systolic pressure was 
increased in practically normal ratio. This group comprised those 
patients with chronic nephritis of the so-called diffuse or interstitial 
variety. Polyuria was practically always present. The quantity 
passed at night was increased. The specific gravity was low, 
varying between 1.005 and 1.015. Periodically abundant casts 
were found and serum albumin was present. Such damaged kidneys, 
as is well known, have difficulty in excreting urinary solids, and the 
tendency to mea retention in the blood was always marked. If 
the protein food intake was in excess of 75 to 100 grams daily the 
tendency to urea retention would many times produce an aggrava- 
tion of the symptoms. This tendency was evident in many patients 
who followed a careful diet and whose daily intake of protein would 
not exceed 50 grams. 

The main subjective symptoms weredj'^spnea usually on exertion, a 
feeling of pressure in the head frequently referred to the back of 
the neck, weakness, restlessness at night and unsatisfying sleep, 
vertigo, early morning headache wearing off by noon, mental con- 
fusion or lack of the usual initiative and ability for concentration. 
Retinal and subconjunctival hemorrhages occurred in about 10 
per cent, of the patients. The diastolic pressure, as before mentioned, 
was high, Awying from 120 to 165, while if tlie heart was able to 
compensate for the obsti’uction offered by the increased diastolic 
pressure, the systolic pressure was liigh also. The ratio, as before 
expressed, between the pulse-pressure and the diastolic pressure 
was in an average of many readings taken in 42 cases, usually within 
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the normal limits of 40 to 60 per cent. The average age of these 
patients was fiftJ’-five years. The average sj^tolic pressure was 200, 
the diastolic 132, the pulse-pressure 68, while the pressure-ratio 
was 51 per cent. Twenty deaths have occurred in the series of 
42 patients, giving a mortality of 48 per cent, witliin the three years 
or observation. In this group of 42 patients observed over the past 
tlnee years the nephritic damage appeared to be but part of the 
general vascular patliologjL The kidney manifestations appeared 
to be incidental to the general changes, whidi may be designated 
under the heading of ^'ascular Disease. The kidney sjTnptoms 
and the^ high diastolic pressures which accompanied seeondai^li' 
contraction of the kidneys appeared to be tlie result of unknown 
metabolic factors producing hj^iertonus and contraction of the 
peripheral arteries.^ These vessels were rigid, but they were also 
contracted and their lumen diminished. Such must have been the 
case or the diastolic pressure would not have been so persistently 
increased.- 

I have believed from earlier observations, as well as from this 
series of 42 cases, tliat the danger to such patients because of tlie 
high diastolic pressure lay more particularly in cerebral accidents 
sucli as hemorrhage or thrombosis or cerebral edema. The mode of 
death in the majority has con\dnced me tliat such is the case. I 
have therefore designated sucli patients under the cerebral or 
cerebrorenal group of hj^iertension, although the general term 
vascular disease covers tlie ground more adequately. 

Cardiac symptoms V'ere many times prominent features in 'such 
patients. In the majority of the patients of this group, cardiac 
hypertrophy had occurred as a result of increased work in pumping 
against the increased diastolic pressure. The larjuigeal edema 
leading to a constant desire to cough, tlie dyspnea which was many 
times distressing, the edema of the extremities and of the base of the 
lungs and the gallop rhj’tlim pointed to cardiac disturbance. Such 
cardiac manifestations seemed to occur because of myocardial 
fatigue, and in such instances the pressure-ratios showed alteration 
due to a decreased pulse-pressure. This resulted in a lower systolic 
pressme while tlie diastolic was less affected. This seemed to occur 
because of inability due to fatigue to furnish an adequate amount 
of pressure or force in excess of the diastolic pressure to affect 
normal blood movement and stasis resulted. In such instances 
decreased urinary output usually was present and the sjunptoms 
due to increased retention of urea in the blood occurred. Ulien 
an efficient digitalis preparation was administered at the time of 
such sj-mptoms two purposes were secured: (I) the heart acquired 
increased tonus and force, and (2) diuresis was stimulated. Ihc 
systolic pressure soon approaclied its former normal high le\el and 
the diuresis washed out the retained iirea from tlie 

A certain proportion of patients in tins group, 10 per cent. 
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(2 out of 20), have died as the result of myocardial exhaustion, but 
the much larger proportion clinically suffered cerebral hemor- 
rhage or thrombosis and edema as a part of what we have for so 
long considered to be uremia. Whether a cerebral or a cardiac 
deatli is more likely to occur would seem to depend to a large degree 
upon the localization of the vascular degeneration. The degree of 
degeneration does not seem to be the same throughout the arterial 
system. In one patient the cerebral vessels may have suffered more 
than the coronary. Much may depend upon the condition of the 
vessels from the effects of some previous disease, as syphilis or the 
acute infections, such as typhoid or rheumatic fever. Syphilis, as 
is well known, seems to have a predilection for the aorta, the aortie 
orifice and by contiguity the coronary orifices. 

From the stand-point of pathological physiology the kidneys in 
this group have difficulty in excreting urea and non-protein nitrogen 
products of metabolism. Few of these patients die in anuria, 
however. There has always been evidence of some ability to excrete 
water unless obstruction had existed, such as an enlarged prostate 
or uterine fibroid pressing upon the ureters. From the anatomical 
stand-point tlmombosis of, or hemorrhage from, the cerebral vessels 
frequently occurred. The two processes altered kidney function 
and cerebral vascular structure often appeared to go hand-in-hand. 

From the stand-point of prognosis it appeared that the higher 
the diastolic pressure the greater was the danger of a cerebral 
death. 

The Cardiac Group of Hypertension. The second group 
which was differentiated by the study of the blood-pressure ratio 
was the cardiac group. In this group, while the systolic pressure 
was in some instances as high as in those of the cerebral group, 
the diastolic pressure was, as a rule, but little higher than the 
normal. The pulse-pressure was in consequence much higher than 
normal and the ratio of pulse-pressure to diastolic pressure was 
much increased. An average of the systolic pressures in the 32 
patients of this group was 178 while the diastolic average was 93. 
Instead, therefore, of a normal variation in the pressure-ratio of 
40 to 60 per cent, the ratio was increased to 92 per cent. This 
increased load over the normal limits stamped the cases as cardiac. 
This group was largely made up of those patients manifesting 
cardiac symptoms without the clinical evidences of vascular dis- 
ease and its associated nephritis. It comprised those with damaged 
valves, with aortic sclerosis, dilatation, or aneurysm, with liver 
cirrhosis, Mtli gouty manifestations, with emphysema, with syphilis 
or an earlier history of lead poisoning, and those whose li^'^es had 
been given to hard physical labor calling for unusual cardiac 
demands. The sjnnptoms of nephritis were usually lacking in the 
patients of this group.. Such albumin as was found occasionally 
to be present in the urine could be attributed to stasis. The sjanp- 
YPt,. J53, NO. 2. — FEunuAnr, 1917. 9 



250 


stone: interpretation of blood-pressure ratios 


toms, sudi as polyuria, the tendency to blood-urea retention, tlie' 
abscMe^^^ the showers of casts were conspicuous by their 

• The main subjective sjTOptoms were fatigue on exertion, anginoid 
pains m the cliest, cardiac arrhjddimias due to ventricular extra- 
systoles or auricular fibrillation, palpitation, and dyspnea. The 
heart was hj^iertrophied in about half of tlie cases and likewise 
toe peripheral arteries were rigid to palpation, but the essential 
feature was that the smaller arteries, although rigid and sclerotic, were 
rmich contracted or the diastolic pressure woidd have been increased. 
The distinctive feature of this group was the low diastolic pressure 
as compared with the cerebrorenal group. 

The increased pressure-ratio was maintained in the patients 
of the cardiac group wdto little variation, as a rule, while toe heart 
muscle was in compensation. In fact, in many instances the earl.y 
signs of decompensation w^ere associated with a falling systolic 
pressure, the so-called “primary high, secondary low” sequence. 
Death occurred in most instances with the symptoms of a gradually 
failing heart muscle or, more explicity, the sjTnptoms pointed to a 
cardiac deato. The systolic pressure was high in tois group when 
toe heart w^as in compensation, because the arterial tubes were 
rigid and did not passively dilate during systole to accommodate 
the increased blood flow into them caused by the cardiac con- 
traction. 

The prognostic point of value in the cardiac group of patients 
seemed to be in toe maintained height of the systolic pressure as 
an e%ddence on the part of toe myocardium of compensation for 
increased work. A falling systolic pressure in the cardiac group of 
hjqiertension was of evil augery. It usually signified varying degrees 
of cardiac dilatation. 

On the whole the prognosis was better in tins group toan in toe 
preceding cerebrorenal group, with much higher diastolic pressures. 
Of the 32 patients, of an average age of sixty-two years, 8 have 
died within tliree j^ears of observation, giving a mortality of 25 
per cent. All have died a clinical cardiac death witli one exception, 
in whicli the death may have been cerebral and in which autopsy 
was not permitted. In the patients of tlie cerebrorenal group 
was not only tlie danger of cerebral hemorrhage, or of cerebral 
tlu’ombosis and edema incident to the development of uremia, but 
also the possible danger of cardiac failure which occurred in about 
10 per cent, of the deaths in that group. In toe cardiac group the 
danger appeared to be entirely cardiacand tliedeaths w'hicli occimed, 
with possibly one e.xception, were due to gradual myocardial 
exliaustion or, more acutely, with dilatation and puhiionary edema, 
or to angina pectoris. The patients of the cardiac group appeared 
+n he better risks for anesthesia by ether or by nitrous oxide-oxygen 
San S cercbroreml group unth high diastolic pressures. 
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The Pressure-ratio in Angina Pectoris. In angina pectoris 
so much apparently depends upon the patency of the coronary 
orifices and the rigidity or absence of thrombotic obstruction to 
the coronary arteries, as well as tlie condition of the root and the 
first portion of the aorta, that little might be expected from a diag- 
nostic stand-point from the study of blood-pressure variations. 
I have at hand repeated observations covering 15 patients studied 
during the past six years; 8 are living and 7 have died in an attack. 
The average age of the living is now fifty-nine years, the average 
age of the seven who died was sixty-one years at death. There 
were 9 males and 6 females. The average systolic pressure of 14 
of these patients was 179 and the average diastolic pressure 100. 
The pressure-ratio average was 80 per cent. The highest systolic 
pressure observed was 250 while the highest diastolic pressure was 
140. The lowest systolic pressure was 115 and the lowest diastolic 
pressure was 40, which occurred in a patient with aortitis and dila- 
tation with relative aortic regurgitation from stretehing of the 
aortic ring. The average age of the 9 males at the time of their 
first attack was fifty-eight years, while the average age of the 6 females 
at the time of their first attack was sixty years. The youngest 
patient was fort 5 ’--two at the time of his first attack while the oldest 
was seventy-three. Two of the patients, 1 male and 1 female, died 
suddenly during their attack from rupture of the posterior wall of 
the left ventricle into the pericardium. The walls of the ventricles 
showed evidences of an earlier hemorrhagie infarction about the 
points of rupture. Osier in the Lumleian Lectures of 1910 before 
the Royal College of Physicians mentioned one patient in whom 
the systolic pressure rose to 340 mm. during an attack of angina, 
I have come to regard with relatively greater seriousness the angina 
patients who have normal or subnormal systolic and diastolic 
pressures. Those in my experience who have had exalted blood- 
pressures have survived the longest. 

The Pressure-ratio in Cardiac Lesions without Hyper- 
tension. This group comprised those patients with cardiac lesions 
whose systolic and diastolic pressures were not increased. It was 
made up of 20 patients with average systolic pressures of 118 and 
average diastolic pressures of 62. The pressure-ratio was therefore 
increased from the normal of 40 to 60 per cent, to 90 per cent. 
The greatest increase was found in 6 patients with aortic regurgita- 
tion, Their average systolic pressure was 140 while the average 
diastolic pressure was 40. The pressure-ratio was therefore greatly 
increased to 250 per cent. In no other chronic cardiac conditions 
with which I am familiar were so low diastolic pressures encountered 
as in aortic regurgitation. This point appeared to have diagnostic 
significance in the differentiation of cardiac murmius. 

In considering prognosis in cardiac lesions without hj^iertension 
from the stand-point of the pressure-ratio many instances were 


N 



252 


stone: interpretation op blood-pressure ratios 


increased ratio appeared to be com- 
patible uitb a few subjective symptoms of decompensation. Tliis 
was to be expected, since tlie greatly increased pulse-pressure was 
evidrace that tlie myocardium ivas able to furnish adequate force 
to attect blood movement in compensation for the valvular dis- 
abUity. When the. cardiac force became inadequate as the result 
of dilatation due to stress or overexertion, possibly from no more 
apparently serious an incident tlian severe paroxj^sms of coughing 
in an attack of broncliitis, the pulse-pressure was decreased and the 
sjunptoms of cardiac incompentency developed. This clinically 
signified dilatation, and has been observed in 16 patients. There 
was but little change in the diastolic pressm'e wdien cardiac dilata- 
tion occurred. The most evident change was the fall in pulse- 
pressure whicli produced a lower systolic pressure. The pressure- 
ratio was therefore diminished, the extent of which seemed to bear 
a direct relationship to the degree of myocardial embarrassment. 
In these 16 patients the pressure-ratio at tlie time of such disturb- 
ance varied from 11.5 per cent, to 30 per cent. When the systolic 
pressiue tended to approximate the diastolic pressure the danger 
of cardiac failure was increased, since there was apparently insuffi- 
cient force during sj^stole to much more tlian overcome the diastolic 
pressure in the aorta, vdth but little pulse pressure useful' to the 
movement of blood. As a result tlie cardiac and respiratory centers 
in the medulla suffered, and at tlie moment when insufiicient blood 
supply reached tliem the exitus occurred. 

I^E Pressure-ratio in Myocardial Exhaustion Due to 
Acute and Chronic Illnesses. In an acute illness, such as pneu- 
monia, erysipelas, septicopyemia, or the early stage of tjqihoid, 
the diastolic pressm’e has a tendency to fall 5 to 10 mm. below its 
former level, due in all probability to tlie relaxing effects of tlie 
absorbed toxins, either upon the arteries directly or upon tlie vaso- 
motor center. This results in an increase in the pulse-pressure and 
the pressure-ratio, for during tlie early stages of an acute infection 
the systolic pressure is usually sustained at or near its iiorniai 
height. At least this usually ocem-s if the heart is capable of normal 
response. When the stage of heart embarrassment is readied m 
an acute illness, either from an abnormally high rate or perhaps 
from exliaustion in the endeavor to maintain the increased 
pressure apparently necessary to supply the periphery yith blooa, 
the systolic pressure begins to fall. The pressure-ratio is m conse- 
quence decreased. This decrease has appeared to 

a patient 


quence decreasea. iiiis uecieasc uus ^ 

relationship in a considerable number of instances to die otner 


relationsmp m a con&iuciauic -- 

clinical evidences of cardiac exliaustion. For example, m 
ill for about two weeks witli t^ikoid fever _ the sj^stoJic , 
was ns, tlie diastolic SO, the pressure-ratio 48 Pfr oent J c 
developed bronchopneumonia the following day and the . o 
pSssSTwas 115, die diastolic pressure GO, the pressure-ratio 92 
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per cent. The following day the s.ystolic p'ressure was 128, the 
diastolic pressure 102, and the pressure-ratio had fallen to 25 per 
cent, which was considered a serious sign. Stimulation in the form 
of caffein was administered in an endeavor to produce a correspond- 
ing rise in systolic pressure. The pulse rate was at this time 140 to 
160. Six hours later the systolic pressm’e was 80 and the diastolic 
had fallen to 55. One horn- before death the systolic was 80 and the 
diastolic 50, The pressure-ratio was, of course, of less prognostic 
importance than the fall of the systolic and diastolic pressures. 

Numerous instances of this type could be given. In some of 
the instances a fauly good ratio between the pressures was main- 
tained until very near the end under the influence of strophanthin 
intravenously, Nativelle’s digitoxin, caftein, pituitrin, or adrenalin. 
The subsequent fall in pressures sometimes occurred very rapidly; 
in fact, the advisability of administering such marked cardio- 
vascular stimulants has been questioned seriouslj'- in my mind in 
such instances upon tlie basis that it is possible, although one may 
not say probable, that exliausted heart and vessel tonus mjght 
have lasted longer had not the whip been applied so vigorously 
near the end of the race. This much may be said: when the dias- 
tolic pressure falls the vessel tonus has diminished; if the systolic 
pressure is maintained at near its normal level the heart is doing 
increased work because of the increase in tlie pulse-pressure, its 
ability to thus perform increased work depends upon its unknown 
reserve strength; should the systolic pressure, begin to fall approach- 
ing the diastolic pressm-e the outlook is bad. 

I have seen only one individual recover in an acute illness in 
which only ten to twelve points separated the systolic and dias- 
tolic pressures. In this instance a strong man suffered a mania at 
about the time his convalescence appeared to be established in 
typhoid. The systolic pressure during a few moments of quiet was 
98 and the diastolic pressure was 88. He eventually recovered. 
One more instance of acute infection may be cited. A patient 
suffering with acute gangrenous stomatitis (Vincent’s angina) and 
septicemia had early in her illness a systolic pressure of 120 while 
the diastolic pressure was 80. Five days later the diastolic pressure 
had fallen to 60 while the systolic pressure was maintained at 120. 
Two days later, with a pulse-rate of 140 to 148, temperature 103° 
to 104° (axillary), the diastolic pressure had fallen to 40 and the 
systolic pressure to 105, Death occurred about twenty-four hours 
later. She had taken 30 c.c. of a tincture of digitalis, the strengtli 
of which had been standardized by tlie cat method of Hatcher and 
Eggleston’, during four days with no demonstrable effect. 

In sm-gical shock in individuals with supposedly strong hearts 
the diastolic pressure was usually low. This was evident in repeated 
instances, especially if severe herriorrhage had occurred. The sys- 
tolic pressure was usually maintained within normal limits so long 
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as the heart was able to sustain the greatly increased pulse-pressure, 
a tact m accord uith the often repeated observation of Hurthle 
_ that with a decreased peripheral resistance there is an increase 
m the pulse-pressure.” Such increased work did not, of course 
mean increased output of blood moved by the heart toward the 
periphery, for the heart was pumping into more or less empty 
vessels if severe hemorrhage had occurred, or if venous stasis had 
resulted in the splandmics. Its output was diminished because 
of lowered venous pressure on the right side of the heart while its 
futile work was increased until the point of exhaustion was reached 
when a fall in the systolic pressure occurred. 

^ Crile in a preliminary note about twelve j'^ears ago mentioned the 
rise^ in systolic pressure whicli usually occurred with the onset of 
peritonitis. He did not refer to the diastolic pressure. In several 
instances which I have observed the systolic pressure was increased 
during the development of peritonitis and the diastolic pressure 
was also increased. For example, in a patient wdth acute miliary 
tuberculosis and intestinal perforation in which operation was not 
advised the systolic pressure was 120 and the diastolic 105 twelve 
hours after tlie perforation. Fourteen hoiu’s later the systolic 
pressure was 130 and the diastolic 110. Eight hours later the sys- 
tolic pressure was 145 while tlie diastolic was 110. Sixteen liours 
later (four hours before deatli), with evidence of a rapidly failing 
heart and pulse-rate of 160, the systolic pressure was 98 and the 
diastolic pressure 85. The two pressures were approaching eacli 
other and the heart had apparently not much more force behind 
it in systole than was necessary to open the aortic valves against 


the diastolic pressure. 

Peritoneal handling, incident to surgical procedure witliout 
peritonitis, has produced a rise of both the systolic and diastolic 
pressures in several patients. One example may be given to empha- 
size that such pressure changes do not necessarily mean peritonitis, 
for sucli might be suspected from leakage after certain operations. 
A young man with continued uncontrollable slight bleeding from a 
gastric ulcer had a systolic pressure of 120 and a diastolic pressure 
of 90. The following day gastro-enterostornj'’ was done. ^ The sys- 
tolic pressure rose shortly thereafter to 150 and the diastolic pressure 
to 115. The day following the systolic pressure was 140 and the 
diastolic 110. His recovery from tlie operation was uncomphcate . 

In chronic illnesses not associated with sjnnptoms of vascuar 
disease, which necessitated confinement to bed, such as organic 
diseases of the central nervous system, the systolic and diastouc 
pressures wmre usually within normal limits until the heart nn 
began to fail. At such a time the systolic pressure began to aU 

and approached the diastolic pressure, diaS 

was not difficult to anticipate. - Any marked fall in d>as^ 
pressure may not occur until near tlie end, at winch tune an 
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some instances for twenty-four hours preceding it may be difficult, 
if not impossible, to secure definite pressure readings. 

In the chronic severe anemias, whether secondary or primary, 
without evidences of cardiovascular disease, the systolic pressure 
was lower than normal foT the age, while the diastolic pressure was 
markedly decreased. An average of the systolic pressures of 8 
primary anemia patients with red blood counts varying from 
728,000 to 1,000,000 per c.mm. was 105, the average of their dias- 
tolic pressures was 52. Such lowered diastolic pressures would be 
expected because of the thinner blood volume and relatively empty 
vessels. .The pressure-ratio average in these patients was increased 
to 102 per cent. 

Conclusions. From a study of over 150 patients mani- 
festing various degrees of vascular disease and cardiac disability 
certain types of blood-pressure variations have been noted. The 
types for the most part may be grouped under the following heads; 

1. The cerebral or cerebrorenal type of hypertension, which com- 
prised those patients with vascular disease m which there were 
evidences of damage to the arteries in general and to Iddneys in 
particular. A cerebral death occurred in a large proportion of these 
patients and the unfavorable prognosis seemed to depend upon 
the height of the diastolic pressure. In the patients of this group 
the arteries were rigid as well as contracted. 

2. The cardiac type of hypertension, which comprised those patients 
without evidences of vascular disease and its associated nephritis. 
Death usually occurred from myocardial exhaustion. The arteries 
were rigid, but not contracted, or the diastolic pressure would 
have been increased. The prognosis seemed to depend upon the 
ability of the heart to sustain the increased systolic pressure as a 
purely compensatory measure. 

3. The Cardiac Type without Hypertension hut with Increased 
Pressure-ratio. This group comprised valvular and myocardial 
lesions which necessitated increased cardiac work. The prognosis 
seemed to depend upon the ability to sustain an increased pressure- 
ratio. Death when it occurred was due to myocardial exhaustion. 

4. The Cardiac Type without Hypertension hut with Decreased 
Pressure-ratio. This group comprised those patients with cardiac 
dilatation or those in whom marked evidences of myocardial exhaus- 
tion had oeeurred. The prognosis seemed to depend upon the reac- 
tion of the heart to stimulative measures in the endeavor to increase 
the pressure-ratio. 

5. In general, it may be concluded from this study that too much 
reliance should not be placed upon blood-pressure variations as a 
guide to the condition of the circulation in any particular case, 
for such variations are of value only when associated with all other 
data. Certain groups of patients may, however, be differentiated 
in the manner above outlined, such differentiation possessing 
definite diagnostic and prognostic value. 
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VINCENT’S ANGINA. 

By Andrev^ T. McClint’ock, 

■miiKES-BARBE, PA. 


Certain anginas have been described by Plant and Vincent as 
due to two organisms, one_ a fusiform bacillus and tlie other a 
spirillum, the two forms being considered either as stages in the 
life of one organism or as an example of symbiosis. The patho- 
genicity of these is still questioned in general, but especially often 
in particular. The difficulty of culture has prevented more frequent 
recognition,^ since smears are too rarely made. The ultimate test, 
namely, animal inoculation, has been remarkably unsuccessful. 

The author once obtained from the peritoneal cavity of a sputum- 
injected mouse a smear which was typical for the average throat, 
and included Vincent’s organisms. Pneumococcus Group II was 
obtained from the heart’s blood. These results were never dupli- 
cated. 

As to the occurrence of these organisms in general: 

Berkeley speaks of their occurrence in healthy throats. 

Bennerdoin found them in 64 per cent, of 227 cases of diphtheria, 
73 per cent, of scarlet fever cases, 60 per cent, of streptococcic sore 
throats, 60 per cent, of cases of stomatitis, 67 per cent, of 31 cases 
of sjqihilis, 58 per cent, of 43 health}'- cases. 

Wingrave, who found them present in SO per cent, of normal 
individuals, says they are frequently in nose discharges, in sinuses, 
in the tympanic cavity, etc. He denies their pathogenicity in man. 

In 100 individuals having healthy throats, smears were made by 
the author, and in 43 per cent. Vincent’s organisms were demon- 
strated. These individuals included nurses, patients, orderlies, 
doctors, and dispensary cases. 

Leo Green speaks of Vincent’s angina as occurring after measles, 
scarlet fever, whooping cough, and diphtheria. The late stages of 
severe cases are in reality the disease called noma. He reports 
an epidemic in a children’s hospital as caused through the medium 


of a spoon. 

Holstead reports it as a known specific cause of laryngitis, 
bronchitis, bronchopneumonia, mastoiditis, gangrene, ulcers of the 
penis and genitalia, abscesses, and general pyemia. 

Tunnicliff and Wright report two cases of this variety of angina: 
the ulcerative or common form, and another the membranous or 
diphtheritic form. This is rare, occurring iii 2 per cent, only of 
Rolleston’s cases. In this latter form the bacillus alone occurs. 

Eolleston considers the ulcerative as only the later stage. It 
would seem improbable, though not impossible, that were tli^c 
organisms, which are found so frequently together in «!ccratne 
conditions of the throat, purely saprophjtic, in certain rare ca.es 
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one should appear to precede the other. It would seem that they 
represent stages of one organism, certainly the spirillum never 
appears alone, and the bacillus always develops first on culture 
media. 

Green cured five cases with salvarsan, a known spirillicide. 
Unfortunately we do not know the effects of salvarsan in general 
in throat cases. 

In the cases on which this article is based, smears stained with 
gentian violet were used in all. The diagnosis was made in tlu’ee 
by a dark-ground illumination. In all smear-taking the necrotic 
material itself was obtained, as far as possible exclusively, and 
smeared. In one case an emulsion of this was injected into a mouse 
without result. 

Of the 12 cases to be reported, 4 were individuals from whom 
smears had been taken previously in the study of healthy throats. 
Of these, 2 showed Vincent’s organisms when in a healthy condition, 
and later suffered from a disease apparently due to these organisms. 
One showed it previously, but a later sore throat was streptococcic; 
and one having a smear negative for Vincent’s previously, later 
developed a Vincent’s follicular tonsillitis. 

Case I. — C. J., angina, malaise. Temperature never over 99.4°. 
Deep ulcer under white necrotic mass. A diagnosis of syphilis was 
made. By dark-field illumination from smear following alcoholic 
application for one minute, and taken with the blood, motile spiriliae 
were seen varjdng somewhat in number and sharpness of curves, 
but all showed few and low curves. Bacilli were also seen. A smear 
showed the two organisms described by Vincent. The ulcer re- 
mained after all signs and symptoms had disappeared. 

Case II. — ^Mr, M. ; stiff neck first, four days later slight soreness 
in tliroat; never any other symptoms and never any fever. Left 
tonsil showed irregular white mass over easily bleeding ulcerous 
surface. A few Avhite spots were on the otlier tonsil. White mass 
was hillocky and came off in pieces. Dark-ground examination of 
smear showed spiriliae as in Case I. Smear showed spiriliae and 
bacilli. Ten days from beginning the tonsil showed some white 
covered ulcers, but there were no general or local symptoms. 

Case III. — ^hliss H.; sore throat; patches on right tonsil; 
headache. Temperature, 104°; malaise. Removed membrane. In 
two days better; fever down. On the fifth day after going out 
there were some general symptoms. Right tonsil showed follicular 
tonsillitis. Smear negative. Next day the tonsil was more covered; 
dirty white masses easily removed. Seemed like food particles. 
Dark-ground illumination showed a few spirillfe. Bacilli frequent. 
Diphtheria organism negative. Throat hardly sore. Temperature, 
99°. Deep in tonsil was a white based ulcer with an intense red 
margin. The eighth daj’’ showed same throat condition without 
symptoms. 
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C^E H. S.; child, aged five years. Illness began with 
swelling of lower jaw on the right side. Third day later found a 
large, wlnte,_ irregular patch on the left tonsU. Right tonsQ showed 
enlarged white follicles. Diphtheria antitoxin given as precaution^ 
ary measure (6000 units). Temperature as high as 102°. 

Fourth day was better. Membrane unchanged. Temperature, 
1.02 • 

Fifth day the membrane was unchanged. Temperature, 102°. 

Sixth day the membrane was smaller; spots on right tonsil. 
Temperature, 102°. 

Seventh day the membrane was much smaller. Temperature 
normal. Spots nearly gone. 

Ninth day there was no trace of membrane. 

Smear here showed almost exclusively Vincent’s organisms. 
Diphtheria organism negative. Membrane was multicolored, dirty, 
high, irregular, rather loose, and a foul ulcer underlay it. 

Case V. — Miss A. T.; nurse. Previously throat was positive 
for Vincent’s organisms. 

First day the throat was sore and swollen on the outside; not 
sore inside. Temperature, 98°. 

Second day was the same. Temperature, 99°. Throat sore 
inside, (evening). Both tonsils showed thick, irregular white 
masses over ulcerated bases. Smears from white masses showed 
Vincent’s organisms. Diphtheria organism negative. 

Third day the soreness was greater. Temperature, 100°. (5000 
units of antitoxin). 

Fourth day the throat was a little better. Temperature, 100° 
at 8 A.M. and 101° at 8 p.ar. 

Fifth day was much better; tliroat swollen. Temperature, 99° 
at 8 A.ji. and 100° at 8 p.m. Ulcers unchanged. 

Sixth day was much better. Ulcers still present. Temperatiue 
at 8 P.M. 99.4°. 

Seventh day the ulcers were less marked. 

Case VI. — ^hliss S.; aged twenty years; nurse. Sore throat off 
and on for two weeks. Headache, malaise, etc. 

First day the temperature was 102°. 

Second day the temperature was 102.8°. Right tonsil showed 
three white patches, one far behind the pillar. Smear showed both 
organisms of Vincent’s, especially bacilli. 

Third day she felt well. Temperature was normal. Ihroat was 

This case showed characteristic lack of paralleling clinical signs 
and pathology, also predondnating bacilli as in membranous tjpe 

These sLx cases certainly suffered from diseases having the 

fundamental points in common:^ „l,„rnpfpristic 

1 Characteristic serious-lookmg ulcers with character 

membranes. 
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2. Symptoms, especially sore throat, mild out of all proportion 
to pathology. 

3. Return to perfect subjective health a considerable time before 
ulcer disappeared. 

4. Predominance in each case of organisms described by Vincent. 

5. In two by special therapy and in three by special diagnostic 
technic, diphtheria and syphilis were respectively ruled out. 

The following cases are not typical or characteristic; 

Case VII. — ^H. W.; aged nineteen years. First day had sore 
throat; the membrane on both tonsils was soft and easily removed. 
Smear showed long rods in preponderance; no spirillte. 

Second day the temperature was 103°. Culture showed staphy- 
lococci. 

Fourth day the membrane was gone. Temperature was normal. 
Smear showed a few typical spirillas. This case included because 
of the characteristic picture in the first smear suggesting the bacillus 
of Vincent. The predominance of rods agrees with the assertions 
concerning the diphtheroid type of Vincent’s angina. 

Case VIII. — D. W. Young girl, aged sixteen y'ears. 

First day had fever, chills, bone pains, sore throat, follicular 
tonsillitis. Temperature was 101°. Pulse, 120. Patches developed 
on enlarged tonsils, later small white spots on cheeks, gums, and 
tongue. These had red areolaB. From careful smears of the centers, 
practically, exclusively, Vincent’s organisms were found. 

Twelfth day was about well. 

The following cases with Case 5 are taken in connection with 
the routine examination made previously for normal flora. 

Case IX. — Bertha; three weeks before a routine smear was 
negative for Vincent’s, 

First day had sore throat; malaise. 

Second day the temperature was 102.4°, Tonsils were large and 
covered by large gray areas ; pink bordered. Smear from membrane 
showed Vincent’s organisms predominating. Diphtheria bacilli 
negative. 

Fifth day was better. Temperature was normal. Tonsils were 
large; gray patches present. Injected mouse with emulsion of 
membrane without result. 

Seventh day the membrane had disappeared. 

Eighth day, bouillon culture of streptococci from throat injected 
into mouse without result. 

Case X. — ^Miss N.; aged twent}'- years; nurse. Two weeks 
previously Vincent’s organisms were found. Used hydrogen 
peroxide as gargle t, i. d, for one week. 

First day had sore throat. Smear (general) showed Vincent’s 
organisms. Smear of membrane showed only streptococci. 

Second day the temperature was 103.6°. 

Third day the temperature Avas 102°. 

Fom-th day the temperature Avas 9S.4°. Membrane unchanged. 
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Case XL— Miss M.; three weeks previously found Vincent’s 
organisms. 

First day the throat was irritated. 

Third day had sore throat. Temperature, 103°. TonsU showed 
white spots. 

Fourth day the temperature was 100°. Tonsils large. Spots 
very small. Smear showed Vincent’s organisms. 

Evidently Vincent’s organisms,* frequently normally present, may 
be found in the general throat smear and at the point of disease, or 
only in the general smear, or only at point of disease. 

Under the usual cultural conditions employed in laboratories 
inaking^ routine twenty-four-hour reports, a positive or negative 
diagnosis of diphtheria as based on the growth of the bacillus pure 
or predominating can be made. The value of such a diagnosis 
depends upon the degree of accuracy with which a portion of the 
membrane from the throat is removed by a practitioner, retained 
upon the swab without contamination, and directly applied to the 
blood serum. 


Practically all, as is well known, contain staphylococci and 
streptococci. Staphylococci or streptococci cultured pure or nearly 
so from a piece of membrane, especially if its surface is previously 
cleaned, may be considered as pathogenic for the case. 

Smears from a membrane often give a mucli more definite diag- 
nosis, as lurking contaminating organisms cannot cloud the 
picture. 

Reports of staphylococcal or streptococcal growths from swabs 
received indiscriminately would appear to be of no value. The 
same conditions hold for other organisms more rarelj'’ seen in the 
throat pathology, which are culturable on ordinary media. 

Vincent’s organisms cannot be cultured by the ordinary methods 
(aerobic). The small percentages, less than one, reported of 
Vincent’s organisms in routine work are probably made from 
smears of material from tluoats applied to the surface of media in 
especially large masses, but they are not grovdhs. 

By smears a diagnosis can easilj'^ be made. A large percentage 
of normal throats contain these organisms, as in tlie case of strepto- 
cocci, but by careful differential smearing a conclusion can be 
reached as to the bacterial content of the membrane. In the case 
of mailed swabs there is nearly as much a question as to diagnostic 
value, as in the case of streptococci and staphylococci. However 
that may be, such a diagnosis would be much more frequently 
made than is usually imagined.^ 

Certainly in many serious-looking anginas if the causative organ- 
isms are not those of Vincent’s, at least the predominance of tlie 
latter in the picture of a smear, appear to be a sure gujdc to a diag- 
nosis of great importance, prognostically and economically.^ Until 
by animal inoculation or special therapy their pathogenicity 
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repudiated or substantiated, the sooner this guide is properly sought 
for the sooner will an important advance be made in this branch - 
of medicine. 
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SOME FACTS AND FALLACIES CONCERNING ABDOMINAL 
ADHESIONS AND BANDS. 

By George G. Ross, M.D., 

AND 

J. Bernhard Mencke, M.D., 

PHlLADELraiA, 


'With the continued development of abdominal surgery there 
has been an increasing appreciation of the importance of the normal 
activities and pathological conditions of the peritoneum. The 
recognition of gross lesions of this structure, such as the more 
evident forms of active peritonitis and the resultant inflammatory 
adhesions, antedates by far our knowledge of the conditions giving 
rise to them. The demonstration of the bacterial origin of peri- 
toneal lesions and subsequent investigations as to the causation of 
such bacterial invasions have placed our knowledge of the more 
acute forms of peritoneal disease upon a firm basis. 

A far more difficult problem presents itself when we consider 
peritoneal adhesions and bands for which it is impossible to ascer- 
tain a definite antecedent acute inflammatory lesion. The recog- 
nition of such structures is not a recent one. It has been stated 
that Virchow, in 1858, was the first to describe these structures 
more in detail, but at that time, of course, there was no basis for a 
correct opinion concerning their causation. For a long time 
after the beginning of abdominal surgery upon a‘ larger scale the 
avoidance and treatment of acute peritonitis engrossed the attention 
of operators. Further and extended observation of early cases led 
to information concerning postoperative and postinflammatory 
adhesions and to efforts to determine their cause and to attempts 
at their prevention. A still later development of the matter was 
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an endeawr to understand the symptomatology and diagnosis of 
abdominal adhesions as apart from other lesions. 

Finally the work of such men as Jonnescu, Lane, and Treves 
several decades ago, called the attention of surgeons to the existence 
of various folds, bands, and membranes in relation to portions of 
the gastro-intestinal tract and to their possible importance. It 
remained for J. N. Jackson, in 1909, to bring to a definite standing 
in our minds the significance of certain pericolic structures or mem- 
branes, and following him many investigators and clinicians have 
endeavored to place upon a firmer basis our knowledge of this 
subject. 

A great deal of confusion which exists concerning all these adhe- 
sions, bands, membranes, etc., may be obviated by the clearer grasp 
of certain fundamentals, and an effort to distinguish between 
various groups and varieties of these structures, instead of attempt- 
ing to make one theory as to their causation explain every case. 

All abdominal adhesions and bands may be grouped into two 
classes; 

1. Those adhesions and similar structures whose character and 
location make it evident that they must have been the result of a 
definite attack or attacks of peritonitis of more or less severify. 

2. Those structures in whieli some doubt may be entertained 
as to their formation as the result of a distinct peritonitis. 

The former class gives us more data upon which to form a con- 
clusion; the latter is the one about wdiich the discussion among 
surgeons at present centers. Jackson himself has stated that he 
is in the dark as to the causation of the membrane named after 
him or Jonnescu; others have been more definite in statements as 
to their opinions. 

Membranes and adhesions not frankly the results of a peritonitis 
may be again subdivided into: 

(a) Structures whose character and location make it possible 
that they may be the results of fetal maldevelopment. 

(b) Similar membranes in localities in which this causation is 


not so plausible. 

The explanation of the existence of both of these types has been 
attempted upon numerous grounds. Briefly, they are:_ 

1. The attempt to explain all or most of these formations on the 
basis of failure of the rotation or descent of the gut or an anomalous 
grov-th of the peritoneum and mesentery in the presence of normal 
rotation. While there may be some basis for this assumption in 
certain cases, it has appeared more than a coincidence to us that 
these bands or veils with tlieir attendant symptoms should be so 
often localized at or near that portion of the gut where we are most 
likelv to have lesions of an inflammatory nature. Aor is it a 
counterbalancing fact that there is not to be found the remaining 
proof of such an inflammation. 
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Eastman, in experiments on rabbits, liy artificially producing 
coprostasis, has succeeded in producing a low-grade peritonitis 
and subsequent formation of membranes. Cheever is one of 
those who dissent most strongly from this view of the matter, and 
his dissections somewhat strengthen- his position. Nevertheless 
the experiments mentioned and those of Murphy and others on 
intestinal obstrucion lead us to the belief that in many cases a 
migration of bacteria through the intestinal wall can and does give 
rise to diffuse peritoneal inflammation of a low grade which results 
in the formation of veils, membranes, and bands. 

It is a remarkable fact that these structures are most often found 
in adult life and at that time give rise to symptoms. Is not this 
also an evidence that an early underl 3 dng cause gives rise to condi- 
tions which cause their sj'^mptoms later, when the membrane or other 
structure becomes of such extent as to seriously interfere with the ^ 
activity of the gut? 

Granting at once that certain of the structures might possibly 
be the results of causes unassociated with inflammatory’- changes, 
there is no evidence that this is the case, and it is far more reason- 
able to suppose them the results of an inflammation until the reverse 
is proven. 

2. hlr. Arbuthnot Lane and others (Fagge, etc.) have attempted 
to explain peritoneal bands as “crystallization of lines of force,'' 
and the result of stress upon normal structures causing them to be 
altered. There is no doubt that malposition of abdominal viscera 
must bring with it a malposition of their surrounding structures 
and coverings, but the whole of Mr. Lane’s explanation of these 
conditions is surrounded by a haze of theory, argument, and suppo- 
sition unsupported by facts. His theories are curious and inter- 
esting, but entirely unconvincing; plausible on first reading but 
not susceptible of close reasoning. Some of his views and state- 
ments do not bear analysis at all; their true inward meaning must 
be known only to Mr. Lane himself. To explain a definite and 
often pathological structure upon such vague and fanciful grounds 
does not tend to clarify the situation; it only introduces an addi- 
tional mystery to a difficult subject. 

3. In contradistinction- to these views there are those who would 
explain practically^ all of these new or malformations of the peri- 
toneum as the results of inflammation. It is a matter of no great 
consequence that many of these adhesions or bands are or seem to 
be congenital. The evidences of antenatal inflammation of the 
peritoneum are sufficiently definite in numbers of reported cases 
(Doran, . Kieth, Ballantyne, and Veszprenit). It is the opinion of 
these men that such instances of fetal peritonitis as they'^ cite are 
by no means uncommon, and the examples given are those in which 
there was no evidence of a purely’’ mechanical origin of the peritonitis 
such as a perforation. The trans.mission of toxins and drugs from 
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mother to fetus is iiniA'ersally acknowledged, as is the transmission 
of tlie intecting agents themselves by means of the blood or indirectly 
through the fetal appendages (Burnet). 

Since then the existence of not infrequent antenatal peritonitis is 
proven, we beheve that those adhesions which are found not to have 
been caused by a peritoneal inflammation after birth are the result 
of a similar condition in the fetus; that Avhereas many of these 
adhesions are congenital they are not developmental in origin. It 
must be understood that from such an origin we exclude those 
instances in which there is but an accentuation or simple enlarge- 
ment of a peritoneal membrane, fold or process normally present. 

In taking inflammation, acute or subacute, as a causative factor 
of a condition, we are dealing with a fundamental entity, a condi- 
tion with the results of which we meet every day. In assuming 
developmental errors as causative factors of lesions evidently 
pathological, we can only adopt the absence of other demonstrable 
causes as proofs of a supposed cause. 

A consideration of the opinions of various clinicians and experi- 
menters makes evident the fact that there is no agreement concern- 
ing these bands of membranes. 

Fallon even states that Jackson’s membrane is always present, 
and is a normal structure. With this view we are not at all in 
agreement. Lynch, after citing certain facts to prove that Jack- 
son’s membrane is not of inflammatory origin, concludes ''that the 
membrane described by Jackson is of embryonal origin, but it may 
be so altered by inflammation as to appear like an ordinary adhe- 
sion.” It may be embryonal and nevertheless inflammatory, and 
to distinguish between a membrane of inflammatory origin — 
antenatal or postnatal — and a membrane merely altered by an 
inflamm atory process appears to us to be impossible. 

We think there is every reason to believe that practically all of 
these structures are the result of peritoneal inflammation of some 
kind; and, moreover, we are convinced that more extended clinical 
observation on the part of those who have had greater opportunities 
to theorize about than to observe tliese formations can only serve 
to make them agree with this opinion. 

Concerning adliesions which are frankly the result of one or more 
attacks of peritonitis after birth a great mass of literature has been 
accumulated. We believe that the fact is often lost sight of tliat 
such adhesions are principally an effort of nature to eft'ect a cure or 
to limit infection. The various attempts, hitherto unsuccessful, to 
avoid such adhesions in inflammatory cases we believe to be eflorts 
in the wrong direction. On the otlier hand, in clean cases m wliicti 
infection plays no part, it is essential that by minimizing hand ing 
and exposure of the viscera we avoid the formatmn of adhesions of no 

value and possibL’’ of great harm. . 

In conclusion, we would merely mention the increasing recognition 
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of tlie importance of abdominal adhesions, and our progress in their 
diagnosis is especially by means of the roentgen-ray. A less 
pleasing subject for our contemplation is our inability effectually 
to deal with such adhesions when they do exist and cause symptoms. 
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THE TREATMENT OF SYPHILIS OF THE CENTRAL NERVOUS 
SYSTEM WITH INTRASPINAL INJECTIONS OP 
MERCURIALIZED SERUM. 


By Julian IvIast Wolfsohn, M.S,, M.D,, 

ASSISTANT rnOFESSOn OF NEtmOLOGy, LELAND STANFORD UNIVBRSITy, DEPART- 
MENT OF MEDICINE, SAN FRANCISCO, CADIFORNIA. 


Until recently the treatment of syphilis of the central nervous 
system was not essentially different from that of syphilis elsewhere 
in the body. Because of this, results in these cases have been far 
from satisfactory. 

Since the discovery that the Spirocheta pallida are the active 
agents and are found viable in the tissues and exudates in the so- 
called parasyphilitic diseases, the tendency has been to consider 
these cases merely cerebrospinal syphilis and to lose sight of the 
finer anatomical localizations. This also is in part due to the rapid 
advance in our laboratory methods. 

Ravaut was the first to call attention to the diagnostic importance 
of a meningeal reaction in the very earliest stages of syphilis, which 
was too slight to be detected in any other way, except by the exami- 
nation of the cerebrospinal fluid. Udo Wile, in this country, has 
been very active in substantiating this work of Ravaut’s. This 
can mean only one thing — tliat the central nervous system is 
involved in the early stages in the majority of cases. Systemic 
treatment here is usually quite efficacious, even though there may 
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be an extensive meningitis, with headache 
disturbance. 


and other functional 


^ Later, however, the changes in the central nervous system and 
Its envelopes are more clironic and yield less readily to medi- 
cation. 


In the different anatomical types of nerve syphilis, such as the 
interstitial, the parenchymatous, and the essentially vascular, 
treatment wM or will not yield results, depending on the accessi- 
bility of the diseased region to the medication. In the interstitial 
t 5 T)e, which includes meningitis luetica, meningo-arteritis, and 
gummata, the results from systemic treatment have been good, 
because symptoms arising therefrom have been functional and 
depend on the amount of exudate and pressure, the resolution of 
which often yields brilliant functional results. When, however, 
the nerve tracts or centers have been destroyed, full restoration 
of function cannot be expected. 

In the parenchymatous type, which includes the so-called para- 
syphilitic diseases, irritation and destruction of nervous elements 
seem to be the essential featur^. Here, results of systemic treat- 
ment hai’^e been somewhat disappointing, except when the irritative 
symptoms have been due to active inflammatory processes. 

The seat of the active lesion in most cases of tabes, namely, 
radiculitis, probably explains why some cases yield to the treatment 
better than those of general paresis, in which the spirochete and 
round-cell infiltration are scattered throughout the cerebral cortex. 

Swift says of this: “The separateness of the dorsal roots may 
result in greater accessibility to the remedial agent, and it is con- 
ceivable that if all the radicular nerves and dorsal ganglia were 
gathered in one area, as in the cerebral cortex, the arrest of tabes 
might be as unsatisfactory as is the treatment of paresis.” 

Before the advent of salvarsan, treatment of nerve syphilis with 
mercury was far from encouraging because there were so many 
relapses. The present drift of opinion is that in the e:mdative, 
inflammatory, gummatous, and arterial forms, salvarsan is by far 
the most efiicient remedy we possess. Schaller, as early as 1912, 
states in his conclusions that “the relief obtained from one intra- 
venous injection of salvarsan appears to be temporary in the 


majority of cases.” , 

Since large and more frequent doses have been given there are 

fewer neurorecidives and fewer relapses. _ , u •? 

The use of salvarsan, which at first promised to yield such bru- 
liant results, has in many cases, even with prolonged treatment, 
not given the expected results. 

lust why was dhis? One or two answers suggest themselves— 
either irreparable changes had taken place in tlie nervous 
or the drug failed to reach tlie seat of infection. Careful chemical 
investigatiLs of the cerebrospinal fluids have shown no trace o 
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arsenic after the intravenous administration of neosalvarsan, and- 
only very slight traces after salvarsan. 

Swift and Ellis, in this country, conceived the brilliant idea 
that the administration of a salvarsanized serum into the sub- 
arachnoid space itself would possible alter some of the local con- 
ditions which were evidently not reached by intravenous 
administration. 

The results of their studies are manifold. Reports of patients 
who were quickly relieved began to appear. Some observers 
questioned the eflacacy of the method, arguing that the cause of the 
improvement in clinical symptoms was the intravenous adminis- 
tration, and not its local application, and that the improvement 
in the cerebrospinal fluid flndings was due to the withdrawal and 
subsequent dilution of the remaining fluid by the injected serum. 
Sachs, Strauss, and Kaliski have shown that up to forty-flve min- 
utes after the administration of 0.6 gm. salvarsan intravenously, 
only from 0.00004 to 0.0001 gm. of metallic arsenic could be detected 
in 20 c.c. whole blood; after forty-five minutes practically no free 
arsenic could be demonstrated. 

Other workers, especially Marinesco and Ravaut, injected 
unchanged neosalvarsan in aqueous solution into the subdural 
space, but the reactions were severe and the results doubtful. 

Great caution has to be exercised in the use of these unstable 
arsenical preparations, because of their irritative and toxic proper- 
ties. This was shown in the very unfortunate circumstance which 
happened on our coast some months ago. 

Ravaut, in 1913, had treated two cases of cerebrospinal syphilis 
with injections of mercurial salts into the subdural space, with 
marked improvement. Neither case had been followed more than 
a few weeks. Byrnes, in 1913, believed that many patients who were 
receiving the Swift-Ellis treatment were also being actively treated 
with mercury. In those patients who were receiving mercury, 
especially the inunctions, the presence of mercury (0.0000059 gm. 
per c.c.) could be demonstrated in the serum, an amount equal 
to the salvarsan content of salvarsanized serum, so that these 
patients were receiving a mercuralized as well as a salvarsanized 
serum. ' 

Byrnes used, in general, the Swift-Ellis technic for the prepara- 
tion and administration of the serum, except that no drug was 
administered before withdrawing the blood. 

The preparation of patients and technic of administration of 
the serum in the cases reported below are essentially that of Byrnes’ 
original procedure. 

1. For one week the patient is given full doses of mercury, pre- 
ferably 1 dram of the ointment inuncted every night. 

2. Forty c.c. blood are collected in dry sterile centrifuge tubes. 
The blood is centrifuged immediately and then placed in a 
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refrigerator for eighteen to tv^enty-four hours when it is again 
centrifuged for fifteen or twenty minutes and 18 to 20 c c serum 
are pipetted off. 

3. One c.c. of a solution of mercuric chloride in distilled water 

oV of a grain of bichloride, is added to the serum. ’ 

4. This prepared serum, which should be perfectly clear, is tlien 
heated at 56° C. (132° F.) for half an hour. 

5. A lumbar puncture is performed. Spinal fluid is removed 
until the pressure reads about 30 mm. 

6. The prepared serum is slowly administered by gravity, at 
body temperature. 

_ 7. The patient is placed in a bed, tlie foot of which is elevated 
eight inches, for four hours. 

8. Liquid diet is ordered. 

O. 'Morphin sulphate (gr. J) is prescribed if necessary. 

Difiiculty in getting clear serum which contained no hemoglobin 
was encountered at first, but since all apparatus used is perfectly 
dry, there have been no severe reactions, which will be described 
in one or two of our earlier cases. 


For determining the efficacy of this method I have determined 
to apply it -for certam indications, only general paresis and in 
tabetics suffering from lancinating crises in the legs. Since gastric 
crises may be due to causes extra spinal, i. e., disease of the sjan- 
pathetic, ,it was decided not to treat tabetics with the latter mani- 
festation as the only complaint by this metliod. 

Twenty-five patients have been treated by tliis method in the 
last seven months — 125 injections form tlie basis of this report. On 
an average, 5 injections were given each patient. One to two weeks’ 
interval elapsed and all reaction had entirely subsided before a 
second injection was given in any case. A report of tlie more inter- 
esting cases follows. In all tliere were treated: Erb’s s.>'philitic 
spastic spinal paralysis, 2 cases, 6 injections; general paresis, 3 
cases, 15 injections; tabes dorsalis, 20 cases, 104 injections. 

The luetin was done on patients having had no potassimn iodid 
before or during the test. Detailed report of the most instructive 
cases follows. 

Case I. — ^Erb’s sjqihilitic spastic spinal paralysis. 

E. H., aged forty-one years; German. Entered the San Francisco 
Hospital September 24, 1914, complaining of inability to walk. 

The patient had had gonorrhea in 1903 and a primary sore in 
1908. The onset of his present trouble dated from 1912, with 
paresthesia of tlie buttocks, as if he were sitting on something cold. 
Pain in the left ankle soon followed. Six months later he suddenly 
lost the use of botli legs. This lasted seven months, when slight 
power returned so that he could get around witli the use of two 
canes. One year later a relapse occurred. During this time he 
was given five salvarsan injections and many mercurial rubs. Ao 
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marked improvement. Examination at this time showed a spastic 
paraplegia with marked weakness of the quadriceps extensor and 
the peroneals. The adductors were spastic. 

Slight deafness in the left ear; pupils equal and react actively to 
light. 

Reflexes: Knee-jerks, right and left, both exaggerated. Ankle- 
jerks exaggerated. 

Babinski positive, right and left. Right superficial abdominals 
left. 

Bathy anesthesia of both big toes. No marked sensory involve- 
ment elsewhere. 

Marked pains encircling lower abdomen were present. Much 
incontinence of urine, especially at night. 


Merc. 

Date. 

Cerobro.spinal fluid. | Wassermann. 

Reaction. ; 

i 

Remarks. 

serum. 

Pressure. 

1 1 

Cells. Albumin! Blood. 

1 1 

C. S. F. 

Luetin. 


I 

Mar. 27 

280 

200 {■ + ^ - 

i 1 I 

- 

+ 

To 104° 
vomit 
headache 

Bloodysorum. 

II 

May 19 

? 

80 j Slight 1 — 1 

i ! i 


1 

1 

None; temp.jBcttcr con- 
102 ° trol of urina- 

tion; pains 

I disappeared. 

HI 

Juno 17 

130 

38 1 - j - 

i 

i 1 

1 

j 

iNo reaction; Complete 
temp. 100° control of 
! urine. No 

1 pains. 


The reaction was very severe after the first treatment, due to 
contamination of the serum, with hemoglobin. This patient after 
the second injection had no further girdle sensations or pain in the 
legs. The bladder gave much less trouble. He, however, has no 
better use of his legs since the treatment. 

Case II . — Tabes dorsalis. 

H. M., aged forty-nine years; electrician. 

Entered the San Francisco Hospital July 1, 1915, complaining of 
general weakness and dizziness. 

Gonorrhea and probable chancre thirty-three years ago. Some 
alcoholism. Onset of present illness occurred about fifteen years ago, 
when the knees began to give out. This was followed by a dead 
feeling in the legs, with inability to walk in the dark. Early fatigue 
was marked. Severe pains in the legs and around abdomen super- 
vened which were present on admission. Patient had been a sufferer 
from biliousness for many years. 

Examination showed marked bilateral deafness (catarrhal?). 

Argyl-Robertson pupils; punched-out scars on shins. 

Hypesthesia of the legs; absent knee and Achilles jerks. Ataxic 
gait; Romberg positive. 

Bladder crisis and polyakiuria. 

Blood Wassermann negative; luetin positive. 
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Merc. 

Date, i 

Cerebrospinal fluid. 

iWassermann, 

Reaction. 


serum. 

Pressure 

Cells. 

Albumin 

C. s. F. 

Blood. 

Remarks. 



I 

July 24 

! * 

5 

+ 

++ + i 

— 

Very slight 

Bladder, pain still 

•II 

Aug. 8 

185 

18 

+ 

1 — 

Luetin + 

Very slight 

continues. 

Band-like sensations 









around abdomen. 
No pain — bilious- 

HI 

Sept. 5 

135 

No pre 

8 

vioua t 

reatment 

— 

- 

No reaction 

ness. 

Weakness. Nopain. 

IV 

Oct. lOj 

140 

4 





No reaction 

None. 


Case III . — Tabes dorsalis. 

W. H., carpenter; aged forty-eiglit years. 

Entered Hospital July 23, 1914, with “rheumatism.” 

Neisserian infection; 1901, painless sore on penis at same time. 

Moderate use of alcohol. Excessive tobacco. 

Onset of present illness in 1902, with staggering in tlie dark. 

Marked attacks of nausea and vomiting, with loss in weight and 
pains in legs. 

Examination showed Argyl-Robertson pupils; loss of knee- 
jerks and ankle-jerks; extreme ataxia and positive Romberg. 

Anesthesia of skin of legs and about nipples. 

The patient was given two doses of Salvarsan, and mixed treat- 
ment, which always disagreed with him. 

Fraenkel movements were instituted with good results. 

Blood Wassermann 


Merc, 
serum: ; 

Date. 

Cerebrospinal fluid. 

■Wassermann. 

Luetin 

1 ' 

Reaction. 

Pressure 

Cell. ^ 

1 Cell. 

C. S. F. 

1 

Blood, i 

I 

Mar. 28 

? 

31 j 

1 

? 

+ + + 

+++i 

+++ 

Marked gastric crisis. 


Crisis lasted seven days; two small ones since for short time. 

Ataxia improved; no pains. Patient had a mild gastric crisis 
three days one month later. 

Case W. — Tabes dorsalis. 

R. W., aged forty-five years, machinist. 

Entered hospital December 9, 1914, because of pains in legs and 
inability to walk. 

Gonorrhea and chancre in 1905; no secondaries. 

Onset of sjTnptoms, 1907, with numbness in legs followed by 
staggering at night, especially. Shooting pains in the legs developed. 
No girdle sensation at first. In the last two years condition became 
extreme, so that he was taking opiates about 1 gram per day. 
During this same time patient had four full doses of salvarsan and 
contmuous mercurial treatment. 
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Examination showed extreme ataxia, positive Romberg; absent 
knee and Achilles jerks; Argyll-Robertson pupils. 

Loss of pain touch and temperature sensibility in legs and 
abdomen. Hypercryalgesia in the back. 

Fraenkel movements were started January 2, 1915, but discon- 
tinued because of the pain. 

Two doses of neosalvarsan were given on January 7 and 14. 

Blood Wassermann + + +. 


Merc. 

Date. 

Cerebrospinal fluid. ] 

Wassermann. 

Luetin. 

Reaction. i 

1 

Remarks. 

serum. 

Pressure. 

1 

Cells. 

Albumin 

C. S. F. 

1 

Blood. 

I 

Feb. 4 

205 

40 

1 "f“ 

1 

1 

B 

+ + + 

+ 


IContamina- 
tion; hemo- 
globin. 

II 

Feb. 18 

125 

1 

40 

+ 


.... 


1 

1 

Pupils sluggish; 
pains disap- 
peared. 

III 

Apr. 17 

125 

3 

! 

+ 

■ 



Slight reac- 
1 tion 

1 

Frankel move- 
ments con- 
tinued. 


Remarks: No pains since second treatment: restraint. 


Case V . — Tabes dorsalis. 

W. M., aged thirty-six years; cabinet-maker. 

Entered the hospital April 12, 1915, because of pains in the legs 
and loss of use of the legs. 

, Denies lues but admits two Neisserian infections fourteen years 
ago.^ 

Eight months before admission had soreness and stiffness in legs 
on walking, so that soon he had little use of his legs. This was 
accompanied by great shooting pains in the legs and back. Bladder 
incontinence with dysuria developed. 

Examination disclosed Argyll-Robertson pupils; absent loiee- 
jerks and ankle-jerks; disturbed sensation in legs and nipple region. 

Marked ataxia and positive Romberg. 

Blood Wassermann negative; luetin +. 

Cerebrospinal fluid: Wassermann negative. 

Mercurial and three salvarsan treatments made no impression 
on the pains and bladder trouble. The result of treatment by 
mercurialized serum is shown in the table on page 272. 

These cases illustrate in general the results which have been 
attained. In these 25 selected cases all have improved consider- 
ably even when other treatments were totally unavailing. 

With improved technic the reaction following the first injection 
is very slight and consists usually of increase in the pain, slight 
dull headache, a temperature rising to 99° or 100° and perhaps 
slight nausea, all of which disappear in eighteen to thirty hours, 
and are easily controlled by opiates. Subsequent injections cause 
little or no reaction. 
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JVIerc, 

Date. 

Cerebrospinal fluid. 

Wasscrmann. 


. Reaction. 


Pressure 

increased 

Cells. 

Albumin 

C. S. F, 

. Blood. 

Luetin 



I 

May 17 

? 

100 

+ 

^ — — 



"f 

Severe head- 





I 




aches, temp. 
102°. Nau- 

ii 

June 3 

1 


12 

7 1 




sea 

Very slight 1 
headache 
and pain in 
legs. Temp. 

III 

June 16 

7 

17 


Doubt- 

1 


9S® 

Moderate 1 






ful 



reaction; 
pain in legs 
and hips. 
Headache. 









Girdle sen- 

IV 

Aug. 14 


25 

7 

— 

.... 


sation. 

Very slight: G 









101®;slightn 

V 

Sept. 10 

140 

10 

_ 




headache ^ 

VI 

Sept. 24 


S 





None 


Remarks. 


toms im- 
proved much. 


^ain disap- 
peared in 
twenty-four 
hours. 


Table showing result of treatment by mercurialized serum in Case V. 


In the last 100 injections there has been practically no more 
reaction to the injection beyond that which would occur in any 
lavage of the subdural space. 

Patients originally suffering from gastric crises usually had a 
severe crisis precipitated by the injections, although there were 
fewer and less severe crises following in one or two cases. These 
cases will be studied further. No sphincter disturbances were 
noted in any case. These are occasionally seen after the Swift- 
Ellis ti’eatment. 

It is important to examine the urine for abnormalities before 
each treatment, as the presence of albuminuria is, I believe, a dis- 
tinct contra-indication for treatment. 

In 85 Swift-Ellis treatments which I have done there has been 
no such marked improvement in' clinical condition so earh'^, as after 
the mercurialized serum is given. Occasionally a patient will have 
a severe outburst of pain, which is of very short duration, in the 
interval between treatments. 

In the first case mentioned the bladder disturbance entirely 
cleared up after the second injection. The cellular contents of the 
spinal fluid rapidly diminished with the treatment in cases in which 
an abnormal count was foimd. 

Conclusions. The facts of greatest interest to the neurologist 
in connection with the intraspinal mercurialized serum treatment 
are: 

1. There is no danger in its administration. 

2. For local treatment it is very efficacious in S 3 ^philis of the cen- 
tral nervous system, especially in the treatment of tabes dor.^alis, 
in which lancinating pains are the predominant symptom.^ 

3. Due to its stability the serum may be used at any tune after 

its preparation. 
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4. The lack of expensive drugs used in its preparation makes it 
invaluable at this time. 

5. There is no objection to a combined salvarsanized and mer- 
curalized treatment. 

6. It must not be concluded from the short space of time (eight 
months) that has elapsed since the beginning of this form of treat- 
ment in these cases that relief is going to be permanent. One will 
have to be cautious about prognosticating a cure until the proper 
length of time elapses, e. g., at least three years. From the results 
obtained so far it certainly has mitigated the symptom of pain. 


HEMATEMESIS DTJE TO CHRONIC APPENDICITIS, WITH AN 

EXPLANATION OF ITS PATHOLOGICAL PHYSIOLOGY. 

/ 

By John H. Outland, M.D., 

SURGEON TO BETHANV AND SWEDISH HOSPITALS, 

AND 

Logan Clendening, hl.D., 

KANSAS CITY, MISSOURI. 

The patient was a male, aged fifty years, by occupation a farmer. 
He was always well up to ten years before operation, although he 
has always been severely constipated. This began to be progres- 
sively worse at this period. He never had a definite attack of 
colic or acute abdominal illness. 

Five years and a half before the operation he consulted a com- 
petent gastrologist, whose records we have been privileged to ex- 
amine. The principal complaint was constipation and sour stomach, 
with eructations of acid material. Vomiting was not present to 
any extent. There was pain in the epigastrium before and after 
meals. He had never vomited blood except a few times after pro- 
longed hiccoughing spells, which he often had. An examination of 
the stomach contents at this time discovered hyperacidity and 
hypersecretion. He was treated for a time, and was well after 
going home for about a year, when the same symptoms returned. 
He was treated by various methods with only temporary relief for 
about four years, when he presented himself for operation, advised 
by the gastrologist who had formerly examined him. 

He had lost a few pounds in weight. The prominent sjnnptom 
was still epigastric pain and recurrent vomiting. Two weeks before 
he had vomited twice, bringing up a i)int of dark red blood each time. 
He was not jaundiced. There was considerable rigidity along the 
right rectus muscle and tenderness over the epigastrium, under the 
right ribs and in the right iliac fossa. He was given a test meal . He 
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returned for its removal a lialf-liour after the appointed time, but 
nevertheless, the stomach tube brought away over a pint of highlv 
acid material. The test for blood by Mayer’s solution was positive, 
i he diagnosis of pyloric ulcer and stenosis was made. 

_ At operation an incision was made high up over the edge of the 
right rectus^ above tlie umbilicus. The gall-bladder was empty 
of stones, vdth thin walls, and easily emptied by pressure. The 
stomach had no sign of ulcer, no scar, no dimpling, and the pylorus 
was patent. The surface of the gastric serosa around the pylorus 
was reddened and mottled with small veins like a drunkard’s cheek. 
The veins in the region were distended and tortuous, and in the 
mesentery along the greater curvature were numerous small, hard, 
shot-like glands. 

On investigating the appendix it was found buried in a dense 
mass of adhesions, from which it was removed with great difficulty: 
in its mesentery were found several 1 jmiphatic glands the size of peas, 

\ one or two of wJiich were removed for microscopic examination. 

The ascending colon was enclosed in a veil of rather dense mem- 
branes, which extended across it from the abdominal parietes. 

The appendix was removed and the abdomen closed. No atten- 
tion was paid to tlie membrane on the ascending colon so far as 
operative measures were concerned. 

One year after operation the patient’s condition was good. He 
was free from the epigastric pain and hyperacidity, had never 
vomited since the operation, and his constipation was much better. 
He had gained ten pounds or more in weight. 

Upon this history we desire to make several comments; Gastric 
hernorrhage in appendicitis has been described by Moynihan,^ 
La Roque and several other authors, and since attention has been 
directed to it has been found by many surgeons of experience. No 
explanation of its cause has, however, so far as we are aware, been 
offered in print. 

In tlie present case the first thing wliich should be emphasized is 
there is no possible doubt that a true inflammation of the appendix 
was present. The clianges found were definite and evident to every- 
one who saw them. The evidence necessary to convince some 


surgeons that an appendix is diseased is often of the flimsiest nature: 
it may be too short, too long, too pale, or too red; the slightest kink 
may be pointed out as the cause of a hideous train of sjonptoms. In 
this case, however, tlie enlarged glands in tlie mesentery of tlie 
appendix, which were of enormous size, were objective^ evidences 
which could be seen, handled, and weiglied, and are undeniably signs 
of cluonic inflammation. Added to these is tlie heavy mass oi 
adhesions around tlie appendix, tlie attachment of the mesenterj, 
the constriction of the lumen, and the obliterating fibrosis seen in tiie 


sections. 


'Brit. Med. Jour., Januarj- 20, 1910. 
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Next ill importance are the changes observed in tiie serous cover- 
ing of the stomach and the structure of the omentum and gastro- 
colic mesentery. The innumerable small glands in the omentum 
and mesentery, hard and universally distributed, pointed to a stream 
of infection carried up the omentum and deposited at the pylorus. 
The appearance of the stomach, mottled and covered with fine 
veins, was the evidence of the result of this bombardment of septic 
material. 

The hemorrhage of the stomach was almost certainly due to the 
seepage from this inflamed gastric mucosa and serosa rather than 
any rupture of an enlarged vessel. The dyspepsia, the hyperacidity, 
and the epigastric pain were the reaction of the stomach to tliis 
continuous stream of irritation passing from the appendix up the 
omentum, which it will be remembered was attached directly to the 
appendix, to the organ which forms the attachment for the omentum 
— the stomach. 

This, at least, is our own explanation. It explains not only this 
case but the many cases of dyspepsia exactly simulating the symp- 
toms of gastric and duodenal ulcer in which no ulcer is found, but 
which in many cases when the appendix looks innocent enough are 
cured by an appendectomy. 

Ma;y it not be possible that perhaps many cases of gastric or 
duodenal ulcer have their origin in a chronic appendix, that the ulcer 
may be the site of a septic embolus which has traveled along the 
omentum from a diseased appendix? We have no experimental 
evidence but abundant clinical reason to believe so. 

Owing to the mistake in diagnosis in this case we were afforded an 
unusual opportunity of examining other organs besides the offending 
appendix. In most operations done for ehronic appendicitis the 
incision is made low and no inspection of the stomach can be made: 
on the contrary, in many cases of gastric ulcer or cholecystitis no 
examination of the appendix is made, Moynihan in recent articles 
states that in all of his later operations for gastric or duodenal ulcer 
he examines the appendix and finds it diseased in the vast majority 
of cases. 

Finally, this case is suggestive in another way: In looking over 
our past records we have noted two cases which were operated for 
gastric hemorrhage. The records state that no evidences of ulcer 
were found in either case. In both the stomach was opened and an 
inspection of the mucosa revealed a red, inflamed surface. Punc- 
tate points of hemorrhage were seized with forceps and ligated. 
No examination of the appendix was made in either case. It was 
designed at one time to group these cases and report them under the 
title “Idiopathic Gastric Hemorrhage.” We noAV believe they were 
both due to chronic appendicitis. 
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A Manual of Chemistry. A Guide to Lectures and Labora- 
TORI Work for Beginners in Chemistry. A Text-book 
Specially Adapted for Students of Medicine, Pharmacy and 
Dentistri. By W. Simon, PJi.D., M.D., late Professor of 
Chemistrj'’ in the College of Physicians and Surgeons, Baltimore, 
and in the Baltimore College of Dental Surgery; and Daniel 
Base, Ph.D., Professor of Chemistrj'’ in the Maryland College of 
Pharmacy, Department of the University of Maryland. Eleventh 
edition. Pp. 648; 55 illustrations. Philadelphia and New York; 
Lea & Febiger, 1916. 

The approval of and the demand for the book is shown by the 
fact that it is Dow in its eleventh edition. Its object is “to furnish 
to the student in concise form a clear presentation of the science, an 
intelligent discussion of those substances which are of interest to 
him, and a trustworthy guide to his w'ork in the laboratory." The 
work is comprehensive and fulfils the requirements of all those 
concerned witli the medical aspects of chemistry. Changes in and 
additions to the new United States Pharviacopcem have been in- 
corporated. In the section devoted to analj’tical chemistry a 
chapter on quantitative determinations by volumetric methods has 
been introduced. That part dealing with non-metals has been 
rearranged and much new material has been added. In Section I, 
on Physics, the chapters on light and electricity have been omitted 
because of their slight bearing on a course in elementary chemistry. 
This is particularly advantageous, in that it leaves the mind free 
to grasp the more important fundamentals having a distinct bearing 
on the work at hand. For a somewhat similar reason it might per- 
haps have been better to retain in full the section on Physiological 
Chemistry, since its importance justifies what may in some instances 
be a repetition of work already studied. Altogether, the change 
in the grouping of subject matter is a desirable one. Section I 
treats of chemical physics; Section II deals with the general 
chemistry of the non-metals and of the metals and their combina- 
tions; Section III is given over to analj4;ical chemistry, while 
Section IV is devoted to the essentials of organic chemistry. 1 he 
articles on the polariscope and spectroscope have been placed m 
the Appendix. 
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The view, as expressed on page 506, that inosite, CoIl6(On)e, 
is a hexahydroxybeiizeiie, is no longer tenable. In the light of our 
present knowledge, inosite is to be regarded as a hexahydroxy- 
hexamethylene, presumably formed from carbohydrates. 

On the whole, this new edition is up-to-date and will continue 
to be accorded the approbation gained in the past. H. D. 


A Text-book of Practical Therapeutics. By Hobart Amory 
Hare, B.Sc., M.D., Professor of Therapeutics, Materia Medica, 
and Diagnosis in the Jefferson Medical College; One Time 
Clinical Professor of Diseases of Children in the University of 
Pennsylvania. Sixteenth edition, revised and enlarged. Pp. 
1009; 149 engravings and 17 plates. Philadelphia and New 
York: Lea & Febiger, 1916. 

A BOOK which has stood before the medical public for twenty-six 
years, and which has now reached the sixteenth edition, is one which 
it hardly seems necessary even to attempt to review critically. 
The length of time that this book has been published is a very 
accurate index as to its original character, and the fact that it has 
reached its sixteenth edition shows that throughout the years of 
its life it has been constantly and accurately revised, and that 
whatsoever has appeared new in therapeutics has been placed in it. 
In this new edition Dr. Hare has continued the same splendid type 
of book that it has been heretofore. He has embodied in the text 
such changes in methods of treatment as have been described 
since the appearance of the last edition and such recent researches 
as have modified in part our conception of the physiological action 
of some drugs. There has also been incorporated in the present 
edition the official preparations of the United States Pharmacopoeia 
and the British Pharmacopoeia. The general method of arrangement 
and grouping of the drugs and of the methods of treatment other 
than drugs has been preserved. 

The whole work is a splendid exliibition of therapeutics, as well 
as a demonstration of what one can do had he the knowledge, the 
experience, and the thoroughness that the author reveals in his 
text. J. H. M., Jr. 


The Practitioner’s Visiting List for 1917. Four styles: 
Weeldy, Monthly, Perpetual, Sixty patient. Philadelphia and 
New York: Lea & Febiger. 

The Practitioner’s Visiting List for this year has recently been 
issued. Those who have learned to depend on this little book 
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know its value, liiose who have never used it have failed to 
avail themselves of a most convenient and practical aid to business 
efficiency m the practice of medicme. The Practitioner’s VisHina 
List, issued in fow styles, affords an easy and complete system 
tor keeping the daily records of any practice, regardless of its size. 

- In addition to the ruled pages for daily calls, this little book con- 
tarns a text portion which embodies the sort of information so 
frequently needed by every physician; as, for example, a diagnostic 
table of tyuptive fevers; a list of incompatibles; instructions for 
the examination of nrine; and much other interesting data. To 
here attest its usefulness seems almost superfluous in wew of 
the fact that for thirty years the Practitioner’s Visiting List has 
been widely employed vith satisfaction. G. M. P. 


Medical Clinics op Chicago, November, 1916. Philadelphia 
and London: W. B. Saunders Company, 1916. 


The November issue of the Climes is initiated by the demon- 
stration of Dr. Walter Hamburger, of The Modern Medical Treat- 
ment of Ulcer of the Stomach and Duodeniun. This is a very 


interesting article, particularly well illustrated. The autlior shows 
by an apparatus wMch he has devised that the pain and sensations 
wdiich arise in the course of gastric ulcer are not caused by hjqier- 
acid condition of the gastric contents, but are due entirely to tlie 
increased gastric muscle tonus, hjq)erperistalsis, gastric muscle 
spasm, and increased intragastric tension. He introduces a perma- 
nent tube in the stomach which is attached to an inflated balloon, 
which in turn is so fixed that the movement of this balloon may be 
registered on a smoked drum. In this wmy he is able to verify 
clinically tlie researclies of Dr. Carlson. A minor point which does 
not seem fair to the originator is the calling of the Einhorn tube 
a Relifuss tube. The latter made a very moderate change in the 
shape of the capsule, but in no way modified the tube otherwise, so 
the credit of the innovation should belong to Einhorn. 

The next two clinics are upon a very trite subject, poliomyelitis, 
and are very well presented by Drs. Abt and Hamill. ^ 

Dr. hlix then shows two cases of primary pernicious anemm. 
Dr. Mix’s opinion tliat this tj^ie of anemia is infectious in origin 
and that the infection producing organism is tlie spirochete o 
s\mhilis does not seem to be backed-up by very adequate arguments. 
In fact the arguments tliat he emploj^s could be similarly used to 
prove tliat the etiology of the disease is based upon entirely dis- 


similar causes. 

J)r, Pusey then presents a skin case. 


which is followed by Dr. 
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Tice with two cases, one showing Addison’s syndrome and the 
other gangrene of the lung. 

Dr. Kretschmer diseusses the treatment of ehronie colon pyelitis 
by pelvic lavage. Dr. Kretschmer says that the present consensus 
of opinion is in favor of the lymphatic route for these infections. 
It seems, however, that it is the opinion of a very large number of 
genito-urinary surgeons that the hematogenous route is the one 
most generally described as the important cause of infection to the 
renal pelvis. 

Dr. Williarnson in the next sections discusses a patient with 
polycystic kidneys; another one with recurrent endocarditis; and 
a third patient with an atypical case of gout. Dr. Williamson says 
that gout cannot be differentiated from rheumatism in many cases. 
As a matter of fact, if the blood uric acid and the blood urea or blood 
non-protein nitrogen be estimated at the same time acute rheuma- 
tism usually can be differentiated very readily from acute gout and 
chronic cases of gout can be separated from chronic arthritis. 

Dr. Smithies concludes this number of the Clinics with a very 
interesting and careful exposition of cardiospasm associated with 
diffuse dilatation of the esophagus and the treatment by means of 
dilatation bougies. J. H. M., Jr. 


Applied Immunology. By B. A. Thomas, A.M., M.D., Professor 
of Genito-urinary Surgery in the Polyclinic Hospital and College 
for Graduates in Medicine, and R. H. Ivy, M.D., D.D.S., 
Assistant Instructor in Surgery, University of Pennsylvania. 
Second edition. Pp. 3h4; 68 illustrations. Philadelphia; J. B. 
Lippincott Company, 1916. 

The second edition of this useful book will find ready welcome 
by those who wish to have ivell-balanced information concerning 
the basis and practical application of our knowledge of immunity. 
The authors have revised the first edition without greatly adding 
to its bulk, a highly praiseworthy achievement, for there is a tendency 
to add fresh material without condensing. The subject is put in a 
pleasant, readable style. Many references are given in the text, 
but it would enhance the book if more were added so that readers 
might seek extensive, authoritative articles. The illustrations have 
the merit of illustrating. 

Drs. Thomas and Ivy present the application of immunology 
with due attention to its limitations, and, while showing what good 
may be done, point out that no one of our procedures is incapable 
of failure. They emphasize the need of studying cases from the 
stand-point of their immunity and of knowing exactly what the 
infection is and is doing. In this respect it seems to the reviewer 
that somewhat more space might be devoted to the protection of 
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persons getting foreign serums, such as dividing the dose, never 
giving a single dose of serum, but following the first by another 
may be smaller one, to %ow the patient into an anti-anaphylactic 
state and the use of atropin. These tilings can all be done, and 
should be done, in persons who show aUergie to plant protein, as 
poUensis, or to vegetable protein, as berry rashes, or to animal 
protein, as shell-fish. 


^iYhile the authors justly denounce the use of phylacogens indis- 
criminately,^ this is a closely related subject of leukocj'tosis and 
bacterinization by non-specific proteins wliich is Being used in 
certain forms of arthritis and to which some attention is due 
if only to point out the limitations. The attention of the authors 
should be called to the word exoteric” on page 221, the meaning 
of which would be esoteric there. The error is in both editions; 
doubtless exotoxic is intended. H. F. 


The 'Sex Complex. A Study of the Relationship of the 
Inte'rnal Secretions to the Female Characteristics and 
Functions in Health and Disease. By W. Blair Bell, B.S., 
M.D., London, Examiner in Gynecology and Obstetrics to tlie 
University of Belfast, and to the Royal College of Surgeons, 
England. Pp. 233; 50 illustrations. New York: William Wood 
& Co., 1916. 


“Propter secretiones internas totas mulier est quod est.” 

Because of his belief and tlie importance of the subject to physi- 
ology and gjmecology, tlie autlior has amplified and revTitten in 
book form, in the hope of stimulating interest and adducing new facts, 
his investigations and communications as first announced in tlie 
Arris and Gale Lectures in 1913, in whicli he first attempted to 
demonstrate tliat tlie reproductive functions are governed by all tlie 
organs of internal secretion acting conjointly, ratlier tlian bj" tlie 
gonads alone, as formerly thought. 

The subject matter is divided into two parts. Part I deals witli the 
morphological, physiological, and psychological considerations. Due 
consideration is given to tlie primary and secondary sex cliaracter- 
istics. He discusses tlie functions of the ovaries and tlie effects of 
oophorectomy on the genitalia, general nietaholism and Bie several 
ductless glands, also tlie relation of the tliiToid, paratlijToids, pineal, 
pituitary, tliymus, supra renals, pancreas, and nianiniary glands to uie 
•renital system, as deduced from extensive animal experimentation 
concerned witli tlie removal of tliese endocritic organs. _ In oOier 
words tlie disquisition resolves itself into (1) a consideration of tne 
factors whicli lead to tlie production and niamtcnancc of the iiorina 
characteristics and functions of woman, so far as her feniinine 
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attributes, primary and secondary, both of mind and body are con- 
cerned, and (2) a discussion of the morphological and physiological 
derangements of the sex complex. With the assimiption “that 
femininit}'' itself is dependent on all the internal secretions,” the 
author by his 'experimental and histological studies, supported by 
fifty illustrations, almost all of which are photomicrographs of experi- 
mental ductless glands, concludes tliat the ovaries must be considered 
as part of a system, to which most, if not all, the other endocritic 
glands belong, and in which they, in their relation to reproduction, 
are as much concerned as the ovaries themselves, ivhich by their 
hormones particularly, are able to bend the metabolism of the body 
to this purpose. Indeed, Bell would have us believe tliat the thjToid, 
pituitary, and suprarenals influence the dei'^elopment and subse- 
quently preserve the integrity and activity of the genitalia, while the 
thymus and pineal prevent sexual precocity. 

Part II is given over to pathological considerations, especially 
derangements in the structural and fimctional development of the 
genital organs and their functions, derangements of the fully estab- 
lished female characteristics and functions and sexual and repro- 
ductive psychosis and neuroses. 

The classification of hermaphroditism and its consideration, 
together with puberty, is the most scientific, complete and best we 
have seen. All in all, this work of Bell is higlily commendable and 
tlie book, most creditable from the publisher’s stand-point, is a valu- 
able addition to modern medicine, commanding the serious attention 
of all practitioners interested in gjmecology and andrology. 

B. A. T. 


The CpiMiNAL Imbecile. An Analysis of Three Remarkable 

Murder Cases. By Henry Herbert Goddard, M.D. Pp. 

154, New York: The Macmillan Company. 

This is a very interesting book on the criminal imbecile. It is 
an analysis of three rather well-known homicide cases in each of 
which the defendants were tried for murder. In the Gianini case 
the Binet-Simon tests were used perhaps for the first time in the 
history of legal medicine in this country. More remarkable still 
the jury acquitted the defendant on the ground of criminal imbe- 
cility. In the Roland Pennington case the jury found the man 
guilty and he was only recently electrocuted. This case was 
especially interesting to Philadelphians, inasmuch as the crime was 
committee only a few miles from this centre. In both of these cases 
the author acted as an expert. The third case is equally interesting 
but the author did not have the opportunity to study him. 

The whole point of discussion is that in all of these cases the 
defendants were high-grade imbeciles and emphasis is laid on 
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the fact that in so many similar instances this is the case. This 
be solved as long as this tyj)e of individual is 
allowed at large. In the expenence of the reviewer as well as the 
experience of all alienists it is common to run across such indi- 
viduals and the problem is what to do with them. Not long ago 
^1 u physicians the re\dewer examined many individuals in 
tile miadelplua House of Correction in which many such imbeciles 
were lorad. Yet there is no law which allows the city to hold 
these individuals and.to treat them. As a consequence the reviewer 
made an inquiry as to whether there were laws which gave courts 
the right to examine these individuals for the purpose of placing 
them in institutions which could control them. In only one instance 
did he find that there was such a law. Nothing can ever be accom- 
plished until the National Government takes up this matter and 
makes it possible that throughout the whole United States similar 


measures should be adopted. So long as each city or State is allowed 
to make its own laws or rather do without any law, just' so long the 
question of the criminal imbecile will be a standing menace to the 
community. T. H. W. 


Introduction to the Study of Color Vision. By J. 
Herbert Parsons, D.Sc., F.R.C.S. Cambridge University Press, 
New York: G. P. Putnam's Sons. 


With this study of color vision the author has given us another 
volume that maintains the high standards attained by his previous 
works. The vast literature on this subject has been reviewed, sifted, 
and woven together in a work that presents the important facts 
concerning the subject in a manner that will make this volume 
of real use to those interested in this subject. There are but few 
men, confining their energies to ophthalmology, who are as well 
qualified as the author to vwite a volume of this character, for 
aside from his qualification as a practitioner and pathologist he has 
shown much interest in vision in its various phases and has made 


a number of valuable contributions to this subject. 

The work is divided into three parts: The first discusses the 
chief facts of normal color vision; the second, the chief facts of 
color blindness; the third, the chief theories of color vision, llie 
first two parts are of greater interest to the physiologist and psy- 
chologist, but they contain much that the practical ophthalmologist 
could absorb with profit, but it will require careful and thoughtful 
reading, owing to the mathematical and e.xpcrimental character 
of the work. Part three deals with the more practical side of the 
subject, and in it are discussed the Young-Hclmholtz and Ilcring 
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theories as well as the theories of Bonders, Ladd-Franklin, McDou- 
gall, Schenck, Wundt, Miiller, and Edridge-Green.'' 

In the reviewer’s experience there is probably no branch of oph- 
thalmology concerning which the average practitioner has such a 
limited knowledge. In this volume this intricate subject is handled 
in the masterly way one would expect when we consider both the 
scientific and practical training of the author. T. B. H. 


Refraction of the Huiuan Eye and Methods of Estimating 
THE Refraction. By James Thorington, A.M., M.D. Pp, 
407; 347 illustrations, 27 in colors. Philadelphia: P. Blakiston’s 
Son & Co. 

In order to simplify the work of tlie student, the author has very 
wisely condensed his volumes on Refraction and II dw to Refract, 
Prmns, and Retinoscopy into one volume. In so doing he has pro- 
duced his best work, and one that is certain to meet with popular 
approval. The volume is divided into twenty-three cliapters, so 
arranged that beginning with optics the student is judiciously and 
easily lead through the various phases of the subject until the more 
practical part, dealing with refraction, is discussed, and finally the 
measuring and fitting of glasses. The generosity with which the 
volume is illustrated also adds much to the convenience of the reader. 

The author is not only to be congratulated on the appearance of 
his most satisfactory work, but also in his decision to eliminate 
certain obsolete test from a practical manual of this type. 

T. B. H. 


Diseases of the Skin. By Richard L. Sutton, M.D., Professor 
of Diseases of tlie Skin, University of Kansas School of Medicine; 
Dermatologist to the Christian Church Hospital. Pp. 916; 693 
illustrations and 18 colored plates. St. Louis: C. V. Mosby 
Company, 1916. 

Siitton’s text-book on skin diseases is a variant from the modern 
large treatises published in this country on cutaneous affections: (1) 
it contains from 100 to 400 pages less; (2) fulR’^ twice as many illus- 
trations are employed as in any other book, exclusive of an atlas; 
(3) more stress has been laid upon the pathology, and there are 
more illustrations depicting the histopathology of this subject than 
in all of the other American cutaneous treatises combined. 

Naturally with the lessened text and the doubled space occupied 
by the illustrations the detailed description is not so complete as in 
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tile other large treatises. A considerable amount of repetition has 
been avoided, which naturally saves quite a few pages. 

classification as originally adopted by Hebra and 
modified by Crocker, and therefore sticks to the conservative rather 
tfian attempting a more modern but possibly too extreme adaptation 
ot tte etiological factors. The preliminary chapters on general 
etiology, pathology, and diagnosis are concise, and contain the 
modern views upon the subject. The massive dose metliod of 
roentgen therapy and radium treatment are ably described in addi- 
tion to all of the other therapeutic measures. The volume contains 
all of the newer diseases, such as cutaneous thrush, foot-and-mouth 
disease, tridiinosis, etc. 

The VTiter is particularly fortunate in being located in the West, 
and therefore having had unusual opportunities in observing and 
treating blastomycosis and sporotridiosis. Friends of the author 
have supplied excellent photographs of cutaneous outbreaks in the 
American Indian, the negro from our Island possessions, and else- 
where. The peruser, therefore, has the opportunity of studying 
practical illustrations of frambesia, espudia, gangosa, er 3 filirasma, 
Norwegian scabies, tinea imbricata, etc. Several color plates illus- 
trate beautifullj'’ foot-and-moutli disease, angiokeratoma, the his- 
topathologj’’ of nevus linearis, hemorrhagic sarcoma of Kaposi, lupus 
erythematosus, and ulcerating granuloma of tlie pudenda. | 

The section on carcinoma is particularly good, and divides the 
subject into the squamous-cell and tlie basal-cell, depending upon 
the portion of the skin from whidi the groniJi takes its origin. 
Treatment for this prevalent disease is fully described. Sj'iihilis is 
given in detail, and the section on the tlierapeutic measures is lucidly 
and valuablj'’ UTitten. The various exanthemata are exploited under 
the heading of Inflammations. The illustrations depicting tlie 
mucous membrane and nail diseases are unusually clear and there- 
fore of enhanced value. 

SuflBcient references are cited to give those who care for extensive 
research a survey of the more valuable literature. 

If criticism were to be offered, the suggestion might be made that 
too manj'' photographs are emploj^ed under certain diseases depicting 
the same characteristics; tliat some of the illustrations of different 
cutaneous outbreaks are absolutelj'^ indistinguishable the one from 
tlie otlier, sudi as those picturing psoriasis of the palm, seborrhoic 
eczema and squamous eczetna of the same location. A score or 
of the photographs sliould be discarded because of lack or dis- 
less of detail; tliis fault it is only fair to state fs probably due 


more 
tinctness 


to the publisher ratlier than the author. „ - .j a 

The I'olume is attractive in every detail, well-printed, and tli 


The volume lO ^ 4 • . . 

paper is sufficiently highly glazed to give a clearness and practica 

detail to most of the illustrations. The author is to 
upon the excellence of his work and the valuable addi^on^he^has 

piade to American dermatology. • ’ 
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AVho IS Insane? By Stephen Smith, M.D. Pp. 285. New York; 

Tlie Macmillan Company, 1916. 

Tms is an extremely entertaining book. The author in 1882 
was appointed State Commissioner in Lunacy, occupying this 
position for about six years. On assuming office Governor Cornell 
informed him that there was a popular belief that many asylum 
inmates were not insane and advised him to keep constantly in 
mind in visiting the asylum the question, “Who is Insane?” The 
author apparently accomiilished a great deal, for during his service 
he effected: (1) the introduction of the Training School for 
Attendants; (2) the creation of a State Commission in Lunacy; 
(3) the removal of the insane from County to State care. No 
State in the union takes better care of its insane than New York. 
Some of the other States, notably Massachusetts, has followed in 
its footsteps. The reviewer with other neurologists has tried to 
get the Pennsylvania legislature to adopt the methods of New 
York and it is the hope of Pennsylvania physicians that such 
methods will some day be adopted. This is only mentioned to show 
what the author of this work has apparently helped to accomplish. 

The book is meant for the layman. He first discusses “who is 
insane” and “what is insanity” and gives some very interesting 
and dramatic stories to illustrate his points. Later on he discusses 
the critical periods of life predisposing to insanity, care and treat- 
ment of the insane, the lessons applied to the feeble-minded and 
criminal, and lastly he indulges in the hope that some day better 
things can be accomplished. For the layman it is an excellent 
introduction into insanity and what it means, for the author has 
had the good judgment to not only make his work instructive, 
but sufficiently interesting so that anyone will be bound to finish 
the book. T. H. W. 


Surgical and Gynecological Nursing. By Edward Mason 
Parker, Surgeon to Providence Hospital, and Scon’ Dudley 
Breckenridge, Gynecologist- to Providence Hospital, Wash- 
ington, D. C. Pp. 402; 134 illustrations. Philadelphia and 
London: J. B, Lippincott Company, 1916. 

This work takes up in a very tliorough manner, from both a 
theoretical and practical stand-point, tlie essentials of nursing as 
applied to surgical and gynecological work. Opening witli a brief 
consideration of the cell as the body unit, it goes on to explain the 
nature and modes of infection, with a resume of tlie most important 
points of surgical pathology. The remainder of tlie book is emi- 
nentlj’- practical. The succeeding chapters exiilain in considerable 
detail the various measures of what may be termed “minor musing,” 
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suA as postures, bandaging, tlie giving of enemas, bj-podermics, 
enteroclysis, etc., witli useful sections on methods of obtaining 
iractional doses from hj-podermic tablets of standard strength and 
comparative tables of the metric and English systems. The actual 
work of tlie operating room is then discussed, -with very practical 
lists and group illustrations of the instruments needed for all tlie 
ordinary major operations. The routine nursing of operative cases 
is admirably discussed, with a brief chapter on tlie most important 
postoperative complications for which the nurse sliould be on tlie 
watch. The work, as a whole, is refreshingly sane and practical; 
it has obviously been written by men who are in daily contact with 
the problems presented, and there is no evidence of "padding,” in 
the way of unnecessary refinements or complications whicli look well 
on paper, but are alwaj'^s discarded in actual work. Thus, when 
tlie fullest aseptic precautions are not required in certain procedures, 
this fact is frankly stated. The general excellence of tlie work, as a 
wdiole, is so marked, however, that one ratlier glaring omission can- 
not be passed over in silence. In view of the almost universal 
employment today of dry sterilized gloves in tlie operating room, it 
seems strange that no good method of their preparation is described, 
the statement that "when the dry metliod is used, tlie gloves after 
coming from the steriliser must be tlioroughly dried between sterile 
towels, and tlien turned inside out and dried again; all this must be 
done by a 'clean’ nurse wearing sterile gloves,” being quoted only to 
be heartily condemned. The book, as a whole, is perhaps a trifle 
lengthy, but can be thorouglily recommended to those who want an 
excellent manual of all phases of surgical and operating-room 
nursing. G. W. 0. 


Physics and Chemistry for Nurses. By Amy Elizabeth Pope, 
Instructor in the School of Nursing, St. Luke’s Hospital, San 
Francisco, Cal. Pp. 426; 74 illustrations. New lork and 
London: G. P. Putnam’s Sons, 1916. 


The book has for its purpose the presentation of such physical 
and chemical knowledge as every nurse should possess. It ex])lains 
important chemical and physical processes and their relation to 
disinfection, cleaning, cooking, digestion, water supply, te.xtilcs, 
food adulteration, and metabolism. The subject matter is pr^ 
sented in a clear, simple, and concise manner, which makes_it casi } 
read. A great many experiments are described, ‘ any or all of 
as the author states, “can be omitted without interfering with tlic 
value ot the lessons.” However, it is distmcll.v » » 

include as manv experiments as possible, since actual vork m c 
laboratory is of such great value in acquiring a better understanding 

of the subject studied. 
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The Lipoids (“Fat”) of the Blood in Diabetes. — R. Bloor (Jomp. 
Biol. Chem., 1916, xxvi, 417), with the cooperation of E. P. Joslin 
and A. A. Hornor, has examined the blood lipoids in a series of cases 
of diabetes mellitus. The work is summarized as follows: In severe 
diabetes the blood lipoids were all markedly increased up to 100 per 
cent, or more of the normal values. In mild diabetes the lipoids may 
be normal. In general, the more severe or long standing the diabetic 
condition the more marked was the abnormality in the blood lipoids. 
In spite of the high values, the relations between the lipoids were 
practically those of normal individuals, indicating that the fat metab- 
olism was essentially normal. There was a tendency, however, for 
the fat to accumulate in excess of the other constituents, and this 
fact and possibly also the high lipoid values foreshadow the lipemia. 
The high lipoid values noted occurred entirely in the plasma, the 
composition of the corpuscles remaining practically normal. The fact 
that cholesterol increased parallel with the fat in diabetic blood, even 
in severe lipemia, gives further support to the earlier assumption that 
cholesterol has a part, and probably an important part, in fat metab- 
olism. For the same reason the determination of cholesterol in the 
plasma (a relatively simple process) should give valuable information 
regarding the lipoid content of the blood in diabetes. In the present 
series no definite relation could be found between high blood lipoids and 
the occurrence of acetone bodies in the urine. Lipemia: Lipemia was 
observed in but 2 of the 36 cases in this series and these were not 
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under treatment but were on an unrestricted diet. No lipemia was 
tound in any of tJie eases under treatment. Evidence is presented to 
indicate that diabetic lipemia originates mainly in tlie fat of the food, 
and that tile probable reason for its appearance in the blood is a partial 
failure of tlie melanism for dealing with fat. Cholesterol increased 
parallel with the fat up to eight times its normal value, while lecithin 
is relatively little increased. Since lecitliin formation has been found 
to be an early stage in tlie metabolism of fat, it is possible that the 
inability to form lecithin may be a factor in the production of the 
lipemia. 


^ The Production of Amyloid Disease and Chronic Nephritis in Rab- 
bits by Repeated Intravenous Injections of Living Colon Bacilli. — 
C. H: Bailey (J our. Exper. Med., 1916, xxiii, 773) finds tliat the repeated 
intravenous injection of rabbits with living Bacillus coli communis 
over long periods has resulted in the formation of amjdoid deposits 
in tlie spleen, liver, and kidnej's. Suppurative lesions were not present 
in most cases, and therefore not a factor in its production. The 
results have been constant in that amyloid was foupd in all rabbits, 
8 in number, which were injected over a period of eighty-eight days or 
more. Eight rabbits showed amyloid in the spleen, G of these in tlie 
kidneys also, and 3 in the liver. The kidneys of these S rabbits also 
showed as a result of tlie injection a subacute and chronic glomerulitis, 
parenchymatous degeneration, some interstitial infiltration with round 
cells, and a slight cellular proliferation of connective tissue, tluis 
resembling tlie chronic parenchymatovs nephritis of man, whicli is so 
commonly associated witli amyloid disease. 


Chemical Versus Serum Treatment of Epidemic Meningitis.— S. 
Flexner and H. L. Amoss (Jour. Ezper. Med., 1916, xxiii, GS3) have 
made an experimental investigation of tlie protargol treatment of 
epidemic mem'ngitis recently proposed by Wolff, who had 5 recoveries 
out of 8 cases. T^Tiile Wolff admits that the number of cases is too 
small to justify claims for a cure, yet he believes that the protargol 
treatment is at least harmless. The authors find that protargol is 
without beneficial influence upon experimental infections in young 
guinea-pigs and monkeys. On the contrary, they find that protargol 
e.xerts antileukotactic and antiphagocytic effects, and is also a potent 
protoplasmic poison. The leukocytes witli wliich it comes in contact 
are injured and made to degenerate. According to the extent to 
which these harmful properties are excited, protargol promotes the 
advance rather than ithe restraint of the progress of meningococcic 
infection. Results analogous to tliose with protargol were obtaincu 
with lysol. The authors conclude that specific^ antiserum should lie 
employed in the treatment of epidemic meningitis. 


The Non-coagulable Nitrogen of the Blood in Intestinal ObstriKtion. 
— J. V. Cooke, F. H. Rodexb.axjgh and G. H. Whipple (Jour. Lr per. 
Mc 'd., 1916, xxiii, 717) report a study of intestinal obstruction, large y 
experimental, which they summarize as follows: Intestinal obstruc mn, 
as a rule, is associated witli an increasing amount of non-co.igulab e 
nitro-en in the blood. With acute into.xication the rise m non-coagu- 
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lable nitrogen may be rapid, and reach as higli as tliree or even ten 

times normal. With more chronic intoxication there may be little or 
no rise in the blood non-coagulable nitrogen. Closed intestinal loops 
show exactly the same picture, and when combined with obstruction 
may give very high nitrogen readings. Acute proteose intoxication 
due to injection of a pure proteose will show a prompt rise in blood 
non-coagulable nitrogen, even an increase of 100 per cent, within three 
or four hours. These intoxications also show a high blood content of 
creatinin and urea. The residual or undetermined nitrogen may be 
very liigh. A human case of intestinal obstruction with autopsy 
presents blood findings exactly'- similar to those observed in many 
animal experiments. Clinically, the non-coagulable nitrogen of the 
blood may give information of value in intestinal obstruction. A high 
reading means a grave intoxication, but a low reading may be observed 
in some fatal cases, and gives no assurance that a fatal intoxication may 
not supervene. The kidneys in practically all these experiments are 
normal in all respects. It is possible that protein or tissue destruction 
rather than impaired eliminative function is responsible for the rise 
in non-coagulable nitrogen of the blood in these acute intoxications. 
Transfusions of dextrose solutions often benefit intestinal obstructions 
and may depress the level of the non-coagulable nitrogen in the blood. 
Some cases show no change in non-coagulable nitrogen following trans- 
fusions and diuresis, and, as a rule, such cases present the most severe 
intoxication. 


The Development of Malaria Par.asites in Three American Species 
of Anopheles. — W.'V. King (Jour. Exper. Med., 1916, xxiii, 703) reports 
a study of the susceptibility to malarial infection of the three most 
prevalent species of anopheles in this country. He has found that 
Anopheles punctipennis is an efficient host of the organisms of tertian 
and estivo-autumnal malaria and Anopheles crucians may likewise 
transmit the estivo-autumnal parasites. Anopheles quadrimaculatus 
has been Icnown to be an efficient host since Thayer’s experiments in 
1900. With Anopheles punctipennis, developmental forms of the 
sporogenic cycle of Plasmodium vivax were demonstrated in 6 of 7 
mosquitoes dissected and of Plasmodium falciparum in 4 of 20 
specimens. With Anopheles crucians, oocysts or sporozoites, or 
both, of Plasmodium falciparum were found in 9 of 12 specimens dis- 
sected. No tests were made with this species and Plasmodium vivax. 
Anopheles quadrimaculatus was employed as a control species in the 
experiment and became infected, as in the following ratio: 8 of 12 
specimens with Plasmodium vivax and 3 of 19 specimens with Plas- 
modium falciparum. The number of observations is comparatively 
small, but it Avould seem that Anopheles punctipennis and Anopheles 
quadrimaculatus are equally susceptible to infection with Plasmodium 
vivax. With Plasmodium falciparum, Anopheles crucians shoAved the 
highest percentage of infection, Avith Anopheles punctipennus second, 
and Anopheles punctipennis third. 
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Transplantation of Fascia for Pointed-toe Deformity. — Orth (Zc/i- 
tralbl. f. Cliir., 1916, xliii, S12) says that pointed-toe deformity 
has increased of late in military and non-military service. In 
many cases gymnastic and other corrective exercises were nnsuccess- 
ful, and only operation gave liope of making the patients useful. So 
long as the tendons are not too mucli contracted or degenerated by 
cicatricial tissue, the methods of Beyer and Viilpius are sufficient. 
But when these conditions do exist or the original lesion affects the 
tendon itself, we may lengthen the tendon by the transplantation of 
a suitable piece of fascia to fill the gap resulting from the division of 
the tendon. The transplanted piece of fascia did not become necrotic 
or contract. Passive movements were begun after fourteen days 
and active movements after three to four weeks. TJie results were 
good in tliree soldiers so operated on. Two of them returned to 
service in the field and one to garrison duty. 


Proving the Collateral Circulation in a Case of Femoral Aneurysm by 
the Henle-Coenen Sign. — Dreyer (Zeniralbl. f. Chir., 1916, .xliii, S2o) 
proceeded as follows in a case of aneurysm in Hunter’s canal; He 
exposed the femoral vessels central to the aneurysm in an easih" acces- 
sible place and clamped tlie artery liere. He then isolated the vessels 
in the popliteal space, and divided a lateral branch of the popliteal 
artery. The free bleeding from the central end of the divided branch 
proved a sufficient collateral circulation to justify the application of 
a simple ligature to the femoral artery on the central side and another 
to the popliteal artery on the peripheral side of the aneurysm. There 
was not the slightest disturbance in nutrition. The patient got out of 
bed on the eightli day and walked around. The author offers the 
following modification of the proof of the condition of the collateral 
circulation; The application of a preliminary clamp on the peripheral 
as well as on the central side of the aneurysm. 


The Electromagnet in War Surgery.— Cords {Zcnintlhl /. Chir., 
1916, xliii, S65) refers to Capelle’s article on the treatment of cr.>-sipcla3 
with artificial sunlight and relates Ills own experience with the method. 
He begins with daily ten-minute e.xposurcs and obtains favoratile 
results. Becentlv he* began to use exposures to the rays of the sun. 
According to his ‘small experience, the exposure to the free a.r and sun 
is to he preferred to the exposure to artificial sunlight. One patient 
with recun-ing ervsipelas and a perforating, sequestrating, gunshot 
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wound of the thigli, liad become exhausted from several attacks of 
erysipelas and long-continued fever. In the midst of the fever, he 
was left continuously on a veranda, with the naked limb exposed to 
the air and sun. In two days the temperature had fallen to normal 
and the erysipelas had disappeared. He recovered rapidly but after 
a longer interval than usual had a recurrence of the erysipelas. Tliis 
attack, however, was of much shorter duration than the preceding 
ones, which were much more severe. 


The Effect of the Pointed Bullet on the Shaft and Ends of the Bone. 
— ^Mackowski (Deutsch. Ztschr. f. Chir., 1916, cxxxvii, 403) says that 
extensive splintering was found most frequently in the shaft and usually 
in what is termed the butterflj' figure. This resulted when the bullet 
struck about midway in the width and length of the bone. When it 
struck the shaft in the middle of its width and near the epiphyseal end, 
the fragments lying toward the middle of the shaft were longer than 
toward the epiphyseal end, which often broke off transversely. When 
the bullet so hit the shaft as to divide it into two unequal parts, the 
larger fragment broke into large fragments and the smaller into smaller 
fragments. The stronger and thicker the shaft, the larger were the 
fragments. In fractures of the shaft of the femur the fragments were 
larger than in fractures of the shafts of the smaller bones, as the fore- 
arm and leg. Fractures of the shaft without division of continuity 
occurred almost always in the slender forearm and leg bones. They 
were not observed in the humerus or femur. The most frequent 
fracture of the femoral shaft is the large splintered oblique fracture 
with long pointed fracture ends. Transverse fractures were seen 
almost only in the shaft of the humerus. The humeral head was 
usually bored through without splintering, although in some cases small 
splinters occurred. 


Gunshot Wounds of Peripheral Nerves, — Stookly (Surg., Gynec. 
and Ohst., 1916, xxiii, 639) based his paper on a study of 75 cases of 
nerve injuries, observed in the present war in the British Military 
Service. He says that peripheral nerves may be injured by projectiles, 
pieces of bone or foreign bodies, and may be implicated secondarily by 
scar tissue, or callus, or both. Diagnosis cannot be made before opera- 
tion between anatomical and physiological division. Diagnosis can 
usually be made in cases with incomplete division. In war surgery 
primary suture is rarely possible due to infection. • Operation is indi- 
cated when complete division is diagnosed. Nerve freeing is in many 
cases to be preferred to excision and suture. When the nerve is widely 
implicated and there is a large loss of continuity, it is better to do 
nerve transference or nerve transplantation tlian tubulization or 
suture with the nerve under tension. Stretclu'ng of the nerve should 
not be done as it causes karyolysis of the nerve cells in the anterior 
horn with subsequent degeneration of the nerve axon in the pro.ximal 
nerve trunk. Efficient splinting to prevent contractures and over- 
stretching of the muscles is imperative, both before and after opera- 
tion. The musculospiral nerve injured in its lower third does show loss 
of sensation on a narrow band over dorsum of thumb, usually only 
loss to cotton-wool and temperature sense. Injury to the musculospiral 
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maj cause dissociation of temperature sense in tlie area on tlie doreum 
of tJie hand— mthout loss to cotton-wool. Return of motor function 
begins wntli the muscles which first receive their supply below the lesion. 
Ine return is earlier tlie nearer die lesion to the periphery. Trophic 
ulcers occur only after trauma. Their repair appears to be no different 
than in other parts. 


A S^dy of Exstrophy of the Bladder.-^TEVENS (Surg., Gijncc. and 
Vbsi me, xxiii, 702) presents a study of the literature and reports a 
case five years after implantation of the ureters into the rectum. He 
reported the patient at work, in perfect health, and changed from a 
VTetched, dejected, lonely boy to a bright and happy lad with a real 
interest in life.^ Stevens emphasizes the wisdom of a careful prelimi- 
nary examination of the kidneys before any operation is undertaken 
on a case of exstrophy of the bladder. The operation is clearly indi- 
cated if tiiere be no severe renal infection. Methods which effect no 
control of the urine offer but little comfort to the patient. The simpler 
procedures that do pro\nde a sphincter are to be preferred. The 
newer methods which form an extra-intestinal, perineal channel, lined 
witli epithelium and controlled by tlie sphincter ani, have not been 
sufficiently tested clinically. The author believes that uretero-intesti- 
nal anastomoses offer the e.xstrophy patients the best outlook' at tlie 
present time. The subject is intimately associated witli bladder 
exclusion for other ailments, and the problem of control of ascending 
infection is deser\dng of all the experimental and clinical work being 
done. Bergenheim’^ operation is tlie best for tin's condition. It 
consists essentially of the independent extraperitoneal implantation 
of the ureters, each vdth a rosette of bladder-wall, into the rectum, 
with removal of the bladder. Preservation of the ureteral sphincter 
is worth while, whetlier it acts as a valve or sphincter or whether 
its preservation merely offers a more circuitous and less likely route for 
ascending infection to follow in order to reach the ureteral lymphatics. 


Direct Neurotization of Paralyzed Muscles. — Steindlek (Ain. 
Jour. Orthop. Surg., 1916, xiv, 707) studied experimentally on do^ the 
Heineke idea of the possibility of implanting peripheral nerves directy 
into paralyzed muscles. Heineke maintained tliat motor impulses 
can in this way be directly transmitted to the muscle. A further step 
was taken by Erlacher in maintaining tlie possibility of neutralizing 
tlie paralyzed muscles by means of direct contact between normal 
and paralyzed muscle, and witliout the implantation of the periphera 
nerve. The autlior found that direct neurotization, in the sense of 
Heineke and Erlacher, is indeed possible. The natural limits of physio- 
logical regeneration allows motor nerve, directly implanted into par- 
alyzed muscle tissue, to establish ’by regeneration the entire diam of 
neurometer connections. From tlie experiments it appears that tins 
regeneration becomes complete in from eight to ten weeks ^ 
implantation. In close succession to the regeneration of "^n c trss 
the muscle tissue also regenerates, and this becomes niamfet in tfie 
reapXance ortlie normal contoum of tlie fibers and the normal 
striations Physiological test of the reneurotizcd muscles also shou 
S^S'neition ot ll.= m.scic takes place cenlnf,. gaily free, tl'f 
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point of implantation. In none of the' experiments was there oljserved 
in a normal muscle any inclination to take on additional nerve supply, 
though ample occasion was furnished for this effect. '-For this reason 
Steindler is inclined to be rather skeptical about the question of hyper- 
neurotization. Apparently totally paralyzed muscles in infantile 
paralysis were regularly found to contain a variable number of per-, 
fectly normal muscle fibers and a considerable amount of nervous 
elements. A definite statement concerning the clinical application 
of these facts to cases of infantile and other paralysis should be with- 
held until one or two more points are more clearly understood. 


THERAPEUTICS 


UNDER THE CHARGE OF 

SAMUEL W. LAMBERT, M.D., 

PROFESSOR OF CLINICAL MEDICINE IN THE COLLEGE OF PHYSICIANS AND 
SURGEONS, COLUMBIA UNIVERSITY, NEIV YORK. 


The Treatment of Syphilis of the Central Nervous System. — 
Walker and Haller {Arch. Int. Med., 1916, xviii, 376) report 75 
patients \vith central nervous system syphilis treated with 450 intra- 
spinal injections of salvarsanized serum and with 350 intravenous 
injections of salvarsan. At first only salvarsan intravenously was used, 
and a few patients improved rapidly. However, in many cases little 
or no improvement followed from three to six injections, so these 
patients were then given intraspinal salvarsanized serum in conjunction 
with the salvarsan, and they improved rapidly under the combined 
treatment (Swift-Ellis method). As the intraspinal treatment seemed 
•to reinforce the salvarsan the authors desired to determine what results 
would follow the intraspinal method alone. For this method they 
selected patients with a negative Wassermann reaction in the serum 
and with positive findings in the spinal fluid. The results from this 
method closely paralleled those from the double method. Therefore, 
the followdng rule has been adopted at the Peter Bent Brigham Hospital ; 
Patients are first treated with intravenous salvarsan. If satisfactory 
results do not follow tlnee or four such treatments, they are then given 
iiitraspinal salvarsanized serum in, conjunction mth intravenous 
salvarsan. Those who have a negative reaction in the serum are given ' 
only intraspinal salvarsanized serum. To thirteen patients were given 
five or more intravenous injections of salvarsan alone. Four of these 
patients, tlnee with cei-ebrospinal syphilis and one with sypliilitic 
meningitis, had very recent infections and were relieved of their symp- 
toms. The spinal fluid cell count was reduced to normal in tliree cases, 
and the Wassermann reaction became negative with 1 c.c. in three 
cases. The remaining nine patients had older infections and they 
showed little or no improvement in their sj-mptoras and no improve- 
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ent m the spinal fluid findings. To tliirty patients ivere given tliree 
(Swift-Elhs) treatments, and marked improvement 

in eac lease. Thirteen patients who were previouslv iiicapaci- 

t^ed were restored to working capacity; of eighteen with atS. 
eight were leheved, five were markedly improved and five more were 
much improved. Seventy-five patients showed improvement in the 
spinal fluid Wassermann reaction; in ten cases this amounted to from 
U.d c.c. to 0-5 C.C., and in five other cases the reaction became negative 
with 1 C.C. The spmal fluid cell count became fi’i'e or less in twenty-five 
cas^. In four cases a period of two years has elapsed since treatment 
without any retimn of symptoms, in three othere a period of eighteen 
montlis and in eight others six months or more. Four patients have 
shown^ some form of relapse. One with tabes had a relapse in ataxia, 
two with general paresis of the insane had a temporary relapse in men- 
tality, while one with cerebrospinal sypliilis develop^ a weakness in 
the legs probably of cerebral origin. Seventeen patients were treated 
intraspinally with salvarsanized serum alone, and all were markedly 
improved or relieved symptomatically. Nine who were prewoiisly 
unable to work were restored to working capacity. Of the seven patients 
with ataxia, four preidously unable to work at all, became able to work, 
and in the other three, in whom the ataxia was not so marked there was 
great improvement. The .Wassermann reaction in the spinal fluid 
became negative with 1 c.c. or 2 c.c. in eight cases, and in five others it 
was improved from 0.3 c.c. to 0.5 c.c. The spinal fluid cell count 
became normal in nearly every case. Two patients vith syphilitic 
meningitis were relieved in every wa.y. Seven patients have been 
observed twelve months since treatment was stopped, and four others 
for six months or more, and they show no return of symptoms. One 
patient -ndth cerebrospinal syphilis had a return of headache after eight 
months, and two with tabes had a slight relapse in ata.xia, which rapidly 
cleared up immediately following a treatment. In one patient a pro- 
vocative Wassermann reaction occurred in the spinal fluid following 
the administration of salvarsan and in Wo cases a provocative reaction 
occurred in the spinal fluid following intraspinal treatment. Ihvo 
patients vdth repeatedly negative reactions in the serum while under 
intraspinal treatment developed a positive reaction in the serum about - 
the time the spinal fluid reaction became negative with 1 c.c._ Improve- 
ment in symptoms following treatment seemed to parallel fairly closely 
the drop in the cell count, and those patients with high cell count 
seemed to improve symptomatically more rapidly and the cell count 
dropped more rapidly than occurred in those cases with low cell count. 
The only physical sign wliich was changed in these cases was that a 
positive Romberg in one case became negative. iSIore benefit seemed 
to follow moderate after-treatment reactions than when no reaction 
occurred. Severe reactions are undesirable and may be avoided by 
less frequent treatments. In this series of cases no fatal or disturbing 
results followed treatment. In this series of cases the total number of 
cells in the spinal fluid did not vary as a rule. In a few cases of tabw, 
during severe crises of pain, and in casre immediately ^ 

freouent and too large intraspinal injections of salvarsanized scrum, 
the^cell count temporarily increased. In their conclusions the author 
state that patients with recent syphilitic meningitis and cerebrosj 
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sypliilis may be relieved symptomatically by intravenous salvarsan; 
the spinal fluid Wassermann reaction may become negative with 1 c.c. 
and the cell count may become normal. Patients with long-standing 
cerebrospinal syphilis and tabes may be benefited symptomatically 
following salvarsan intravenously, but little or no change occurs in the 
spinal fluid findings. Patients with recent and those with late syphilitic 
meningitis, cerebrospinal sypliilis, tabes and general paresis of the 
insane are markedly improved following the combination of intravenous 
salvarsan and intraspinal salvarsanized serum (Swift-Ellis method), 
and those who fail to improve under salvarsan alone do improve both 
in symptoms and in spinal fluid findings following this double treat- 
ment. That intraspinal salvarsanized serum greatly benefits patients 
with central nervous system syphilis is shown by the fact that those 
with negative serum reactions and with positive spinal fluid findings 
are symptomatically relieved by this treatment. In many patients 
the spinal fluid Wassermann reaction becomes negative with 1 c.c., 
the cell count becomes normal and a negative (Noguchi) globulin test 
is obtained following sufficient treatment with salvarsanized serum 
intraspinally without other medication. 

Antidotes in Mercuric Chloride Poisoning. — Fautus {Jour. Lab. 
and Clin. Med., 1916, i, 879) from an experimental study concludes 
that egg albumen is of little value as an antidote to mercuric chloride, 
unless it is given immediately after the poison is swallowed. Milk 
and serum albumen are worthless. Hall’s solution (potassium iodide 
and quinin) is useless as an antidote. Sodium bicarbonate and sodium 
acetate possibly have a moderate antidotal value. Sodium carbonate 
is of no value. Potassium bitartrate and sodium sulphate have no 
antidotal value. Stannous chloride has little antidotal value. Calcium 
sulphite is probably too toxic to be of use as an antidote. Sodium 
phosphite alone has no antidotal value, but mixed in a certain propor- 
tion with sodium acetate it has antidotal efficiency. Sodium hypo- 
phosphite mixed with a certain proportion of sodium acetate or of 
hydrogen peroxide is also highly efficacious as an antidote. As the 
result of his studies, Fautus recommends the following antidotal treat- 
ment for mercuric chloride poisoning: Immediate administration of a 
tablet composed of sodium phosphite, 0.36 gm., and sodium acetate, 
0.24 gm. If this be not available, give the following: Sodium hypo- 
phosphite, 1.00 gm., water 10.00 c.c. and hydrogen peroxide, 5.00 
c.c. If the amount of the poison taken be knoAvn, ten times as much 
of the hypophosphite should be given as poison was taken. As this 
might require a large and possibly harmful amount of hypophosphite, 
it should immediately be followed by copious lavage, with a very dilute 
solution of the antidote. This may be followed by a safe dose of the 
antidote, which is to be retained, and which might be repeated every 
eight hours for several days. This antidotal treatment might be 
combined with some such eliminant treatment as recommended by 
Lambert and Patterson. 


The Ultimate Results in the Treatment by Artificial Pneumothorax. — 
Shoetle {Jour. Am. Med. Assn., 1916, Ixvii, 1268) reports 104 cases 
of pulmonary tuberculosis treated by artificial pneumothorax. The 
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first of this series of cases began treatment in May, 1912, the last in 
August, 1914. Seventy-five of tliese cases are to be eliminated as they 
proved inoperable, and are of interest only in shovdng that almost 
one case out of four had such extensive adhesion that operation was 
impossible. This leaves 79 cases that allowed of sufficient collapse to 
produce therapeutic effects. Of the seventy-nine patients, thii-ty-five 
are dead, two were apparently made worse; eighteen were improved, 
and twenty-one were discharged and treatment stopped as being 
symptomatically cured. Twelve of the eighteen marked "improved” 
are still under treatment. Of the tiventy-one patients discharged as 
symptom fell, nineteen were third stage, two were second stage cases, 
seventeen were progressive and four .were stationary. Sputum was 
positive in all. All were febrile cases and all had tried the usual rest 
cure and climate treatment. The majority w’ere sanatorium cases and 
all had failed. These patients have now been without pneumothorax 
treatment for the following periods: two over three years; four over 
t^vo years; five over oneand one-half years; six over one year, and four 
for six montlis or over. Two have relapsed and died. Of the remaining 
nineteen, fifteen are well and Avorking, and tliree others Avere AA'hen 
last the author heard of them; one is noAv ready for employment. 
Shoetle belieAms that the treatment is best carried out in an institution 
AA'here proper after-care can be giAmn. He also advises small injections 
of gas, ncA'er exceeding 500 c.c., and as a rule from 250 to 350 e.c. 


Exophthalmic Goitre.— Ochsneb (A?m. 5?/ry., 1916, Ixiv, 385) in 
speaking of the treatment of e.xophtlialmic goitre following operation 
states tliat Avith the exception of a A^ery small number of cases in Avhich 
an insufficient amount of the gland had been primarily removed, or 
in Avhich the remnant Avhich had been left at the primary operation 
had increased in size, and which haA'e had a recurrence of symptoms, 
he has almost inAmriably found tliat tliey had either disregarded the 
directions giAmn regarding diet and rest and hygiene or they had been 
permitted to return to their homes AA'ithout definite instructions in this 
direction. He believes tliat it is A'ery important that written or printed 
directions be given these patients and that they be thoroughly impressed 
Avith the importance of folloAving these directions. The rules .as formu- 
lated by Ochsner are as folloAvs; AA'oid all excitement or irritation 
of CA'ery description. An abundance of rest is important, and should 
be obtained by going to bed early'and taking a nap after luncheon. 
HaAm an abundance of fresh air at night. Eat and drink nothing tliat 
irritates the nervous system such as tea, coffee, or alcohol. Do not 
use tobacco. Eat A-ery little meat. If very fond of meat, take a little 
beef, mutton or breast of chicken or fresh fish once or tAidce a Avcek 
or at least tliree times a Aveek. Drink a great deal of milk and cat 
food prepared Avith milk siicli as milk toast, milk soups, etc. Cream 
and buttermilk are especially good. AA'oid any kind of meat broths. 
Eat an abundance of fresh fruit and cooked A'egetablcs, or A’cry ripe 
raAV fruits, or drink fruit juices prepared from ripe fruit Eat plenty 
of eggs, bread, butter, toast, rice and cereals. Drink an ainmdance 
of good drinking Avatcr, or if this is not aA'ailablc, boil the drinking 
AA'atcr or drink distilled Avater. 









^TRi 


Cs 


•f’JJOj’. 


’^:SSo. 


S4'“' «n“f 




Op 






'"O-C-tE, 


OP 








Of 

Sh 




ssfin*®'" (■« 


;'V,A4«:islrc;”. 


;?ounc/ si, 

cerv/^. ^ 








days tiny V a c„; ? '^bkiS ^'^^i'^vhitT' the . 


ouieTy^^ remaii. ^Va7 d/o 


S?ft'S«t£;f -5; i=:-ii>?« 5 


^^Put'- '• ^ i)pn — «if! /-/„_ 7® ibof^ ..^ ben.^^ io f;,_ . ‘^eppf. 


eg- 

m 






on 


as 

e. 


l-e^ow T, <^®v V ‘'=V«S , »<-£ V^ tte Vt >«; ■: 

ii 


^ays me hn. " "'aive r/o' a, 

i04° Conn ^Pital Q,^ys aftn,. ^ ^hhn,, , -- wie f 


nnd 

ivepe 


"^PU/sej/n "'J«J -j - T^eci ^ant t/, ” ^'-^art Pp^ ' epe 

^^‘^dualhr y.„ ^ ^oup .•^^, ^o 
■^iiepe 



29S 


PROGRESS OF ^ffiDlCAL SCIENCE 


was no pulsation in the femoral arteries. Blood cultures were negative. 
The patient’s condition did not permit operation, and on her death no 
autopsy could be obtained. The ^^'^iter believes that in the second case 
the thrombus from tlie uterus passed through tlie uterine artery and 
thence into the circulation to tlie bifurcation of the aorta and occluded 
both iliacs, thus causing gangrene on both sides. In the first case after 
abortion it is thought that the venous obstruction occurred first and 
that the artery became later occluded. The iiTiter has collected cases 
from the literature of gangrene after cliildbirth, abortion, during 
pregnancy, and after gynecolo^cal operations. He adds a case con- 
tributed by Lilientlial, of New York. This patient, aged twenty-eight 
years, ^ tliirteen years previously had an abortion followed by septic 
infection. She had subsequently been operated upon for dysmenorrhea 
and four months before entering the hospital the appendi.v and right 
ovary had been removed and ventral suspension had been performed. 
An exploration of the upper abdomen Avas made at this time. Ten days 
after this operation there ivas sudden pain and tingling in tlie ends of 
the fingers of the left hand. Two days later dry gangrene of tlie fingers 
and end of the tliumb developed. The patient had lost weight and 
when admitted to tlie hospital was in a much depressed condition. 
She had severe gastric symptoms, and there was stomatitis and vaginitis 
which gradually disappeared witli cleanliness. All four fingers of the 
left hand Avere mummified. The urine Avas normal. There was no 
pulse in tlie left radial artery and none in the brachial until near the 
axillary, Avhere feeble pulsations could be made out. The heart sounds 
were normal. Blood-pressure Avas 114 and 87. Und6r nitrous oxide 
and o.xygen anesthesia the fingers AA'ere amputated and seA'eral spurting 
A'essels had to be tied. No flap operation was made and the thumli Avas . 
not operated upon. IVassermann test shoAved -{- + reaction. The 
patient grew steadily Avorse and the roentgen-ray showed obstruction in 
the upper part of the jejunum. Entero-enterostomy was performed and 
A'omiting ceased. The patient gradually failed and died. There Avere 
no signs of peritonitis. At autopsy there Avas a patch the size of a 
quarter of a dollar in tlie aorta close to the A'cntricle, and adherent to 
this Avas an organized clot, part of AA-hich had undoubtedly broken 
off and clogged tlie brachial artery. On examination aortitis was 
present, and in Anew of the positii'e IVassermann findings syphilis 
suggested itself as the possible cause. In 53 of the cases the lower 
extremities Avere both affected 15 times; the left 16; the right Jo. 
In 1 case both hands, both feet, the tip of tlie nose, and portions of the 
ears were gangrenous. In 2 cases there was gangrene of an arm and a 
leg. After abortion there Avere 3 cases of gangrene of the lower extremi- 
ties and 1 in Avhich both AA'ere affected. Gangrene in the upper extremi- 
ties in puerperal cases is comparatively rare, as but 10 cases are rcjiorted. 
After gynecological operations but 5 cases were collected. These had 
all been abdominal sections. In most of the cases some lesion of the 
heart or vessels Avas present and very rarely a patent foramen ovale 
seemed to be the cause. Typhoid fever, pneumonia, and pleurisy 
preceded gangrene in some cases. Puerperal fe\'er and obliterative 
endarteritis AA^ere present in 1 case and severe puerperal sepsis treated 
bv abdominal hvsterectomy Avas present in another. General septic 
infection occurred but rarely and pyemia but once. In 6 cases gangrene 
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complicated eclampsia and in 2 puerperal mania. Some of the cases 
occurred suddenly and without known cause, and there seemed to be 
no connection between the general health of the patient, the type of 
labor, and the oecurrence of gangrene. So far as prevention is eon- 
eerned, wliatever brings the patient into good general condition at the 
time of labor is certainly indicated. Aseptic precautions for the patient 
and antiseptic precautions for doctors and nurses are imperative. At. 
labor hemorrhage should be prevented and the circulation disturbed 
as little as possible during obstetrical operations. When the condition 
develops and the patient is sufficiently strong to endure the operation, 
amputation must be promptly performed. 


Leukocytosis in Pregnancy, Labor, and the Puerperal Period. — Baer 
(Surg., Gynec. and OhsL, November, 1916) reviews the literature of the 
subject, and gives tlie results of their investigations illustrated bj'^ charts. 
They find that there is a leukocytosis of pregnancy appearing in the 
ninth month especially noticeable in primiparae but slight in amount. 
/In labor among primiparaj there is marked leukocytosis averaging 
18,255, and this is increased when labor is prolonged beyond twenty- 
four hours. In a second labor it is less and in and after a third labor 
very greatly diminished. The height of the curve is reached on the 
first day of the puerperal period, after which there is a constant and 
rapid decline, until at the tenth day the curve is about normal. Lacta- 
tion has little influence, nor has age excepting in young primiparce who 
have a higher leukocytosis than older women. A differential study 
shows that the leukocytosis is caused chiefly by the polymorphonuclear 
neutrophiles, with a return to normal about the third day, and absence 
of eosinophiles in about half of labor cases and their reappearance 
on the first day of the puerperal period. Large and small lymphocjdes, 
mast cells, and transitional types show no abnormality. 


Cesarean Section through the Lower Uterine Segment. — Costa 
{Semaine med., 1916, xxii, 552) dates this method to Jorg, of Leipsic 
in 1807, and Osiander, Bitgen, in 1821 demonstrated the extraperitoneal 
method. In 1870 Thomas, of New York, published his paper on the 
subject. In 1907 there Avere before the profession seventeen distinct 
operations. The author divides these into extraperitoneal and trans- 
peritoneal. The first was founded on anatomic study, but the second 
arose from the fact that during the performance of an operation it was 
often impossible to make the operation an extraperitoneal one. Franck 
published his first 7 cases in 1904 and Selheim, Latzko and others have 
improved the method. Accidents are more numerous by the extra- 
peritoneal route, and it is estimated tliat the peritoneum is opened in 
about 20 per cent, of cases. Next in frequency is injury to the bladder 
in 3 per cent. Fixation of the uterus to the abdominal scar has been 
observed, and this facilitates uteroflexion. Such adhesions are present 
in about 25 per cent, of the cases, but do not ahvays cause dystocia in 
subsequent labor. Many believe that tlie principal indication for 
section through the lower segment is presence of infection, and when one 
remembers how readily the peritoneum is opened and communication 
thus established Avith the peritoneal caAuty it becomes eAodent that in 
cases of infection this is not the safest method. Selheim treated 6 
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cases of placenta pre\aa and Hinkel one ■witliout entering it. Most 
operators, however, believe that this metliod cannot compare with 
delivery through the vagina in appropriate cases nor with the classic 
Cesarean section. It is thought that conditions wliich contra-indicate 
the classic section, such as threatened rupture of the uterus, incomplete 
rupture of tlie lower segment, pulmonary tuberculosis, meningitis, and 
pelvic tumors, indicate the operation. The writer believes that after 
this operation the. scar is better, and that there is less likelihood of 
rupture of the uterine scar in subsequent confinements than after the 
classic section. The best statistics of maternal mortality give 5.33 
per cent., with an operative mortality ranging from 4.20 per cent, to 
2.S7 per cent. Postoperative complications occur in about 30 per cent. 
Petal mortalitj’’ varies from 1 to 3.62 per cent. Statistics would indicate 
that the section had an advantage of about 2 per cent, in mortality 
over the classic section, but many believe tliat this apparent advantage 
occurs because the classic section is performed with faulty technic. 


Application of Anoci Association to Obstetrics. — ^H o.\g {Surg., Gynce' 
and Obst., November, 1916) believes that nitrous oxide and oxygen 
anesthesia is safe in labor and has obtained good results by using also 
limited amounts of scopolamin during the first stage. He injected 
novocain and quinine-urea into the perineum, and observed good 
results from this. He believes this combined nmthod should be of value. 


Perineal Anesthesia in Labor.— Ejng (Snrg., Gynce. and Obst., 
November, 1916) uses a 2 per cent, solution of novocain with minun 
1 to 1000 solution adrenalin hydrochloride to each cubic centimeter. 
The site of injection was sprayed witli ethyl chloride before tlie needle 
was introduced. The injection was made near the Colies fascia and in 
the ischiorectal region, midway between the anus and tiie tuberosity. 
The injections were made bilaterally, and in primiparce only the anterior 
injections were employed. Multiparm required botli. There were no 
bad results in one hundred cases. Superficial necrosis of the inner 
portion of the labium occurred which cleared up witliout harm. The 
anesthetic was given in a few minutes and was prolonged for from two 
to four hours. Lacerations w’ere dirninished in number, hemorrhage 
ivas lessened, sterilization of the tissues was made more easj^ and repair 
of injuries was greatly facilitated. 


Retractions of the Uterine Muscle Associated with Obstructed 
Labor. — ^Hicks {Brit. Med. Jour., October 14, 1916) describes tlie case 
of a primipara, aged thirty years, short in stature, who went into spon- 
taneous labor. The fetal head remained high above the pelvic brim 
and freely movable, the head seemed half extended. TJie os gradually 
dilated, but was not filled by the presenting part._ The attenA'ng 
phj’sician applied the forceps, but traction failed to bring the head into 
the peln'c brim. A second application some time later also failed. 
On the next morning a third application of forceps was unsuccessful. 
The pelvic cavity was measured digitally, the sacropromontory was 
hi"h up, the diagonal conjugate 4j- inches, and a diagnosis wa.^; made o 
rachitic, flat, and generally contractwl pelvis. On introducing the Jiand 
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a thick band of uterine muscle had formed around the neck of the eiiild. 
The patient lived some distance from a hospitah and under deep chloro- 
form anesthesia the attempt was made to pull the fetus through the 
contracted ring. The skull was perforated and traction made with the 
cephalotribe, with the result of wedging the whole mass more firmly 
into the pelvic brim. Accordingly, Cesarean section was done, the 
patient in a cyanotic and collapsed condition and dying on the following 
day. The writer draws attention to the danger of contracted pelvis 
where there is no apparent deformity to attract the attention of the 
physician. With regard to treatment, he states that if the practitioner 
thinks there is room enough, the fetal head being high above the brim 
and movable, the patient may be plaeed deeply under chloroform and 
morphin and the forceps applied. He believes that to apply the forceps 
to a fetal head movable and high above the brim is an obstetric opera- 
tion requiring the most careful consideration, and should only be 
undertaken after careful examination of the condition of the uterine 
muscle around the neck of the fetus. If the examining hand can be 
passed easily beyond the shoulders of the fetus, an attempt to deliver 
with instruments can be made. If there is the least evidence that the 
uterine muscle is retracted around the neek of the fetus, Cesarean 
section should at once be performed. This is the old and familiar line 
of reasoning which continues to cause the death of mother and child. 
The application of the forceps to the unengaged and floating head is 
absolutely contra-indicated under all circumstances. With a pelvis 
of sufficient size and nearly normal proportions when the child is not 
large, podalic version is sometimes indicated. When attempts at 
delivery have already been made, craniotomy is to be chosen if the 
pelvis is sufficiently large to permit the extraction of the fetus after 
craniotomy is performed. If there is reason to believe that the uterus 
is infected, abdominal section followed by hysterectomy with the stump 
left outside the peritoneal cavity is indicated. No more dangerous 
mistake can be made in obstetric practice than the application of the 
forceps to the high and unengaged head. 


The Scope and Limitations of Modern Obstetrics. — In the Journal of 
the American Medical Association, October 14, 1916, are published two 
papers, one by Davis and the second by De Lee, in which the former 
states the scope and limitations in modern obstetric surgery and urges 
that the general practitioner perfect himself in diagnosis and abstain 
from attempts to perform obstetric operations where the conditions are 
not favorable nor proper and without the necessary experience and 
appliances. Statistics are quoted which show that difficult delivery 
through the vagina by forceps or version and extraction has a higher 
mortality than elective section in clean cases. While in skilled hands 
delivery by abdominal section has a distinct and successful field, this 
is only possible in cases in which no previous efforts have been made 
at delivery and when complicated cases are referred at once to competent 
obstetricians. De Lee condemns unjust and unnecessary interference in 
labor. He cites the injuries produced by pituitrin, the indiscriminate 
employment of anesthetics of various sorts, the improper use of the 
forceps and the indiscriminate application of Cesarean section to 
improper cases. He urges the advantage of rectal examination for 
diagnosis during labor. 
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Does Spontaneous Healing of Renal Tuberculosis Occur?— In view of 
the opinion held by practically all surgeons today that a tuberculous 
kidney should always be removed if the opposite organ is uninvolved 
and tliere are no positive contra-indications to operation, tlie possibility 
of non-operative cure is a question of very real importance. It is of 
course well known that a type of what may be called healing does 
occasionally occur by means of “autonephrectomy,” the kidney being 
entirely destroyed as a functionating organ by being transformed into 
a mere slrrivelled mass of fibrous tissue. A patient in whom this has 
occurred is therefore no better off, with regard to functional renal tissue, 
than one who has had a surgical nephrectomy, but has been exposed 
for a much longer time to the dangers of a. chronic tuberculous focus in 
the body. A quite extensive investigation has recently been made by 
Young (Surg., Gynec. and Obsf., 1916, xxiii, 395) to determine if tliere 
is any evidence on record to show that a definitely tuberculous focus 
in a kidney may undergo complete cure witliout total destruction of 
the kidney itself. By “cure” he means a complete destruction of tlie 
focus so that no living tubercle bacilli remain; he does not consider it 
enough that a caseous area be completely surrounded by a ivall of fibrous 
tissue, however dense, so long as the centre is not completely organized, 
since it has been proved that as long as caseation exists the possibility 
of further infection remains. As proof of such a healing process taking 
place we can accept, he says, nothing less tlian operative or autopsy 
evidence of a characteristic organized tubercle or collection of tubercles 
taken from the kidney of an individual who showed during life tubercle 
bacilli and evidence of renal inflammation coming from that kidney. 
Apparent clinical cures, such as cessation of vesical irritability with 
disappearance of pus and demonstrable bacilli from the urine, cannot 
be accepted, as tlie possibility of long remissions with subsequent 
outbreaks in these cases is too well known. Practically all aiitliors who 
have follow'ed their cases long enough report trouble sooner or later, 
even after apparent cure for as much as eighteen years. Tlie autlior 
has been unable to find after careful searcli a single case recorded in the 
literature tliat could be accepted as an instance of cured tuberculosis 
without complete destruction of the kidney, nor is he able to report one 
from the genito-urinary service of tlie lilassachusetts General Hospital, 
thus thoroughly confirming the opinion that the onl.\' definite cure for 
renal tuberculosis is nephrectomy. 

Oxygen in Cystography and Pyelography.— In an attempt to find soinc 
substance for casting a roentgen shadow of the bladder that would be 
less irritating than the silver preparations, Granger (Am. Jour. 
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Roentgenol, 1916, iii, 351) says tliat lie hit upon the ose of oxygen, and 
has been employing this gas with great satisfaction since 1909. It is 
well borne by the bladder, even in cases of cystitis and irritable bladder, 
and calculi are shown with remarkable clearness in organs distended 
in this manner. The entire outline of the bladder is distinctly visualized, 
and if the walls are unyielding from adhesions or infiltration this is 
easily seen; growths of the bladder, diverticula, and other deformities 
are also easily diagnosed. The technie is veiy simple. The bladder is 
emptied with a catheter, and a tube from the oxygen apparatus is then 
attached to the catheter. The bladder is distended slowly under a 
pressure of about one pound, until the patient feels that it is full, when 
the flow is interrupted for a few seconds, to be resumed at intervals 
until tine intravesical pressure is about two pounds. The catheter is 
then removed and the picture taken. The author says that he has 
recently been trying the same method for pyelography, and reports 
two cases in which the results, though by no means perfect, give promise 
for the future after the technic shall have been further worked out. 
The chief points in using oxygen for the demonstration of the kidney 
pelvis are the correct preparation of the bowel so as to have it free from 
gas, and the determination of the exact amount of pressure to be used. 
It is important that the bladder should be kept under a slightly higher 
pressure than the renal pelvis, in order to prevent escape of the oxygen 
through the ureter. 


The Pessary Treatment of Retroversion,— The choice of treatment 
for most retroversions has long been settled, as Reynolds {Boston 
Med. and Surg. Jour., 1916, clxxv, 830) very justly points out, in 
favor of operation rather than the pessary. In the majority of cases 
the latter is merely palliative and not curative, and the prolonged 
use of the instrument is dangerous if not frequently removed and 
, cleaned, and e\'en if properly cared for it is in many ways more objec- 
tionable than any but the patients realize. As a rule the prolonged 
use of a pessary is worse than an operation, and is only tolerable when 
the latter is for some reason inadvisable. Moreover, the majority 
of retroversions are associated with inflammatory or other conditions 
which can be relieved only by operation. There is, however, one 
important class of patients in whom the author thinks great good 
can be accomplished by the use of pessaries, i. e., those women in whom 
an uncomplicated retroversion occurs after childbirth in spite of a 
fairly intact pelvic floor, and in whom the uterus is freely replaceable. 
In these cases the vagina is usually capacious, the uterus somewhat 
heavy, and all the tissue relaxed. If these women are left alone after 
labor, the muscular structures which support the uterus, and which 
undergo evolution and involution with it in pregnancy and the puer- 
perium, will cease involution at a degree of length and relaxation 
which results in an absence of tension, i. e., in a comfortable adjust- 
ment of tensions in whatever position the uterus may be. If this 
has been hcltl in retroversion by its own weiglit and intra-abdominal 
pressure during involution, this is the position in which it will rcjnain, 
and subsequent reposition Avill not cause further shortening and stiffen- 
ing of the ligainente sufficient to hold it there, once their course of 
involution has ceased. All that is necessary to secure the necessary 
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puerperal myolution of the supporting structures, however, is to arrange 
the puerperium so that they imdergo complete involution while the 
uterus is held in the extreme forward position. Under tliese circum- 
stances the supporting structures almost invariably shorten and resume 
firmness to a degree which will hold the uterus permanently in a normal 
position.^ To accomplish this, the author admses starting treatment 
at a period id the puerperiiun when the uterus is still too large to be 
capable of retroverting, i. e., from the tenth to the fifteenth day. 
At this time the uterus should be thrown into strong anteversion 
bimanually, and a carefully fitted hard-rubber pessary made to hold 
it there. Such a pessary will usually be larger than a stock size, 
and may have to be specially procured. Very hot vaginal douches 
should then be administered twice daily under very little pressure, ' 
to avoid the danger of carrj'ing anidliing into the uterus through 
the dilated cervix. In most cases involution will take place so rapidly 
imder this -treatment that within a week the first pessary will he too, 
large and too highly curved, and should be replaced by a smaller one, 
which in turn will have to be replaced by a still smaller one in ten days 
to tivo weeks. The hot douches are continued until the uterus is 
nearly down to the normal size and firmness. The author says that 
he has found this method nearly always successful in tlie class of cases 
described. It must be applied carefully, however, and demands a 
reasonable degree of experience and skill in the use of pessaries. 


Studies of the Menopause. — An attempt has been made by 
Culbertson (Swrg., Gpnec. and Oftst.,- 1916, xxiii, 667) to determine 
some of the factors which maj'' underlie the subjective phenomena at 
times associated with the natural or artificial termination of the 
menstrual process. The author has based his observations on the 
e.xperiences of others, as recorded in the literature, and on the careful 
study of about 30 cases from his own practice, choosing so far as 
possible only patients in whom gross lesions, such as tumors, inflam- 
mations, and other factore leading to excessive hemorrhage, were 
absent. Like all other investigators, he has found the subject exceed- 
ingly complex, but considers that it fundamentally resolves itself into 
a study of the interrelationships of the entire system of ductless glands. 
The withdrawal of the secretion of one or more of these will be followed 
by glandular discord, and this is what happens at the climacteric, due 
to cessation of the ovarian secretion. The varied series of pictures 
presented by different patients passing through this period are explained 
by the predominance or subjection of different units of tin's complex 
glandular .system in individual cases. Thus many present^ pictures 
resembling "hyperthyroidism, a few suggest myxedema, and in others 
a tendency is manifested toward acromegaly, to dystrophia adiposo- 
genitalis, etc. The climacteric, then, is a monoglandular affair only 
in its etiology; in its manifestations it is polyglandular. As tlm ovary 
decreases in activity the thyroid may maintain its full power, or may 
deeline to a greatcr or less degree, and even become definitely deficient 
also, thus resulting in a positive or relative liyperth.vroidism or a 
hypothvroidism ns the case may be. The hypophysis and adrenals may 
also show characteristic disfunction, variously modifying the clinical 
pictures. In some cases the pineal or parathi'roids may enter into 
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the situation; in short, the menopause may present as many different 
aspects as there may be single glands, or combinations of glands, 
working together in harmony under the influence of the ovarian 
hormone, or out of harmony during its absence. One important 
factor is nearly always present, in the author’s experience, in cases 
of subjective menopausal disturbances, but has attracted apparently 
little attention. This is increased blood-pressure, which was definitely 
present in all but 4 of his cases. While the arterial tension is elevated, 
it is imstable, rising and falling under relatively minor influences. It 
presents one other peculiarity, that the diastolic does not go so high 
proportionately as does the systolic, giving a characteristically irreg- 
ular but universally increased pulse-pressure. This disproportion he 
noticed even in the 4 cases without hypertension. He believes that 
the increased tension is probably due to a functional overefficiency 
on the part of the pituitary and adrenal glands following cessation of 
the ovarian activity. If this be true it would be natural to expect 
that the administration of corpus luteum extract would neutralize 
the pressor substances and decrease tension. This in fact seems to 
be the case, and the author has had excellent results from the employ- 
ment of corpus luteum in many instances. He uses only the extract 
obtained from ovaries of pregnant animals, believing this to be much 
more efficient than that from ovaries selected haphazard. He has 
found that the blood-pressure not only shows a consistent and gradual 
decrease, but the systolic and diastolic pressures tend to come into 
normal relation. Where metrorrhagia was present it ceased with the 
reduction of arterial pressure in all cases in which the uterus was normal. 
The author emphasizes the importance of frequent blood-pressure esti- 
mation in these cases, both as a means of measuring the degree of 
menopause disturbance and of controlling the therapy. An occasional 
reading is of no value for this purpose, but the tension should be deter- 
mined at frequent intervals, preferably daily, until improvement is 
well under way. 
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Artificial Purification of Oysters.—WELLS (Public Health Reports, 
July 14, 1916, Reprint No. 351) states that the problem of purification 
of polluted oysters is quite an important one as shell-fish, depending 
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largely for their food upon substances washed douni by rivers, grow 
in bays ftnd waters which in many cases receive the sewage from cities. 
From various investigations, it has been demonstrated that oysters 
are naturally cleansed when put in clean sinroundings, and Phelps 
found that t^vo days’ sojourn in pure water was sufficient to cleanse 
the oysters. Tliis fact was further demonstrated by the author by 
which he found that oysters inoculated with B, coli were cleansed in a 
few days, showing that the period necessary for purification was short 
enough to make the process economically reasonable. Studies of the 
physiology, feeding liabits and digestive mechanism of the oyster showed 
that the food material progressed tluough the gastro-intestinal system 
iind ■'^’as eliminated witliin five hours. The successful treatment of public 
drinking water with a small amount of hypochlorite of lime, and the 
low cost of the same suggested its use for purifying oysters. A tank 
was filled with Chesapeake Bay water, and about forty oysters were 
suspended eighteen inches below the surface in iron wire baskets. The 
tank was inoculated with cultures of B. coli, and after the oysters had 
become thoroughly infected, samples were collected. The water was 
then disinfected vdth from 25 to 150 c.c. of a 10 per cent, suspension 
of commercial calcium hypochlorite. After six hours, a second dose 
was added to kill such bacteria as might have escaped the first treat- 
ment. In the quantitative estimation of the number of B. coli suitable 
dilutions of the material were inoculated into lactose bouillon. Fer- 
mentation of this medium with typical appearance when smeared 
on endo-plates was considered a positive test for the organism. The 
score of tluee separate tests on each sample of five oysters was' used. 
The results of these tests at about 26° C. and with a definite amount of 
available chlorine added per million parts of water showed great 
purification vitliin twenty-four hoius and some change when tested 
after sLx hours. Most of the initial samples were grossly contaminated; 
after the action of the hj'pochloritc, all but one (which received only 
one treatment) had less than 10 B.’ coli per cubic centimeter. No 
change in the condition of the oysters could be detected nor did the 
disinfectant appear to interfere with the normal activity of the oysters 
or with their flavor. The author concludes with the statement that 
the experiments go to prove that oysters can be artificially purified by 
exposure for a short period to water containing calcium Inqrochloritc 
and that such a process is feasible and practical. 


Hemolytic Streptococci Found in Milk. — ^Thc attention of workers 
has been directed to the pathogenic properties of streptococci found 
in milk because of the relation existing between the milk supply and 
epidemics of streptococcal sore throat. As far as is known all strepto- 
cocci causing epidemics have been of the hemolytic type, causing on 
human blood agar a clear zone 1 to 3 mm. in diameter about the colony. 
Non-hemolytic or feebly hemolytic streptococci, such as Streptococcus 
lacticus, may cause makitis in cows, but there is no evidence to prove 
that they are pathogenic for man. D.vvis {Jour, htfccl. Dis., AufUist. 
1916 x\m. No. 2) made a study of hcinolyzing streptococci obtaincrj 
under various conditions from samples of pasteurized and certified 
milk. The strains isolated wore subjected to various tests and mn- 
parerl with human hemolytic streptococci; 32.S specimens of bottled 
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milk were collected from nine different dairies. Human blood agar 
was used in making plates and the counts were made after incubation 
at 37° C. for forty-eight hours; 85 of these samples yielded strepto- 
cocci of the sti'ongly hemolytic variety and these were carefully studied 
as to their morphology and cultural characteristics. They were found 
to vary considerably in shape, arrangement, sugar fermentation, and 
in the characteristics of the hemolytic zone formed. They were found 
to be more resistant to heat than the human strains of streptococci. 
Most of the strains were relatively avirulent for rabbits and therefore 
throat epidemics are very virulent for rabbits. It was found that 
human hemolytic streptococci coming direct from human lesions or 
from the diseased udder of a cow are mueh more virulent for cow than 
the hemolytic milk strains or bovine types, and a study of the 
morphology and cultural characteristics of the human and bovine 
types helps to prove further the difference between these two types. 
There has been no definite evidence to prove that the hemolytic milk 
streptococci have any sanitary signifieance although, on the other 
hand, the data at hand are not sufficient to positively exclude the 
possibility of bovine streptococci attaining virulence for man. How- 
ever, during the course of this investigation, the different strains were 
observed for a considerable time and under various conditions, but only 
very slight, if any, variations were noted. 

The Correlation of Certain Reactions of Colon Bacilli and Like 
Organisms with Source. — Hutton {Jour. Infect. Bis., 1916, xix, No. 4) 
studied forty-five members of the colon-aerogenes gi'oup of bacteria 
isolated from various sources; milk, human feces, rabbit feces, 
water, sewage, human urine, and from egg powder. Their fermenta- 
tion powers with various carbohydrates, lactose, sorbite, raffinose, 
dextrin, dextrose, saccharose, dulcite, inannite, maltose, adonite, 
and inulin were tested and it was found that there is a better corre- 
lation between saccharose-fermentation and source than between 
saccharose-dulcite fermentation and source. The methyl-red and 
Voges-Proskauer reactions are related as all organisms alkaline to methyl 
red gave a positive Voges-Proskauer reaction and all organisms acid 
to methyl red gave a negative Voges-Proskauer reaction. Organisms 
that gave a positive Voges-Pro.skauer reaction were non-fecal in origin 
and therefore it seems that this and the methyl red reactions are of 
sanitary importance in determining colon organisms of fecal origin. 


The Bacteriology of the Bubble Fountain. — Pettibone, Bogart 
and Clark {Jour. Bacleriol., 1916, i. No. 5) found that during 
an epidemic of streptococcus tonsillitis in a woman’s dormitory at 
the University of Wisconsin streptococci were present in the bubble 
fountains used in the building and in the water issuing from these 
fountains. The city water supplying these fountains is of excellent 
quality, obtained from deep wells in sandstone, aiid several examina- 
tions showed no evidence of streptococci, while smears from a Berkefeld 
filter, through which the city water flowed for one week, showed 
nothing. A sur\'cy of all the fountains of the University showed the 
presence of Gram-positive streptococci in 55.S per cent, of these foun- 
tains — an almost pure culture being obtained from one. Tests were 
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performed on an experimental bubbler in the laboratory, wliich ^vas of 
the ordinary contmuous flow tjTie, tlie bubble being fed through four 
pCTiorations in the top of a cylinder which screws into tlie centre of 
a hollow metal bulb. When B. prodigiosus was introduced by a pipette 
or the moistened lips into such a fountain, organisms were found to 
remain in the column of water from tvi’o to one hundred and thirty-five 
minutes, depending partly on tlie height of the bubble. This was due 
to the fact that, of the organisms introduced, most of tliem are flushed 
off at once, but some remained “dancing” in the water of the column for 
varying periods of time. The authors recommend the use of a fountain 
with the tube at an angle of 50 degrees from the vertical to avoid the 
difficulties of the fountain with a vertical column. Plates made from 
this type of fountain never showed tlie presence of B. prodigiosus even 
when samples -were taken immediately after cultures of it had been 
introduced. 


Experimental Epidemiology in Tuberculosis. — A. Distaso {Jom., 
Infect. Dis., 1916, xix. No. 4) studied tlie epidemiology of tuber- 
culosis and formed the following postulate: The longer a corn- 
community of people has been in contact witli tuberculosis wus the 
less mortality is io be found among the people constituting tliat com- 
munity, tliough almost 90 per cent, of cirilized people in postmortem 
examination present healed tuberculous lesions. The author says tliat 
in investigating the cause of this diminished mortality two questions 
arise: (1) whether the -virus has become attenuated through passages, 
or (2) whether the persons concerned have acquired a resistance to 
the \drus. In answering these questions the autlior considers tliese 
problems — ^how the tuberculosis process is spread, what are the probable 
cliannels of infection, and what are tlie conditions under which resist- 
ance or immunity are established. In a series of axperiments, uninfected 
guinea-pigs were put in tlie cages with infected ones at regular intervals. 
After seventeen days of exposure 75 per cent, died and showed tuber- 
culous lesions on postmortem e.\'amination. By a second e.\periment 
the author showed that tlie amount of the initial dose of tubercle 


bacilli does not materially affect infection by contact, -tliat infection 
by contact in 100 per cent, of the cases is lethal, and that the condi- 
tions of infection are still active after one montli and three days. 
Another series of experiments was undertaken to determine the period 
of infectmty of the virus. As a result of these, the author concludes 
that a cycle of infection through contact exists. There is a curve 
whicli is at the beginning, -which rises to its highest point between 
tlie ninth and thirty-tJiird days and which then goes down again. It 
would seem tliat “ at the beginning of tlie process few tubercle bacilli 
are excreted, witli which the new contact can easily deal, and acquim 
a kind of resistance which preserves the animal when tlie excretion is 
at its height; but as soon as the infection goes on and tlie microbes 
swarm in the body, massive doses arc excreted.” By tliis lime the new 
contact is powerless to cope at once with tliis large quantity, and tlicre- 
fore the pathogenic process establishes itself. The avitliotys experi- 
ment to find out whether guinea-pigs living for a long time in contact 
with tuberculous guinea-pigs acquire a .state of imimmity protest 
nothing, as the subcutaneous inoculation was too severe a te^t to 
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demonstrating immunity. As regards the ehannel of infection the 
author states that in contact cases of tuberculosis in guinea-pigs three 
hypotlieses, namely, that infection occurs (1) tlirough the mouth, (2) 
through the nose, or (3) through both. He believes that the channel of 
infection in guinea-pigs is through the nose, as his experiments show 
that very small doses given tlirough the nose almost certainly produce 
pulmonary tuberculosis, whereas observation of habits of the guinea- 
pig show that infection through the mouth probably does not occur. 
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The Cytology of the Exudate in the Early Stages of Experimental 
Pneumonia. — ^E vans {Jour. Infect. Dis., 1916, xix, 440) publishes a 
brief report of an experimental study of the early cellular exudate in 
acute pneumonic infections. In classifying the cells, ivhich is done 
according to their origin rather than by morphology, the writer makes 
use of the indophenol blue reaction, employed to demonstrate the 
presence of an oxydase ferment in the cell body. Rabbits were used 
in the experimental work. Pneumonia was induced by intratracheal 
injections of broth cultures of pneumococci of Groups I and IV and 
two types of streptococci. The pneumococcus infection gave the gross 
appearance of lobar pneumonia better than did the streptococci. 
The lesions were examined after intervals of from eight to thirty-six 
hours following injection. Tissue from three autopsies on human cases 
of pneumococcal pneumonia, in which death had occurred at the third, 
fourth and fifth days respectively, was also available. The fact that 
the cytology of the exudate in the human cases was quite like that of 
the experimentally induced exudates is notable and indicates with 
what success such experimental -work may be carried on. The cytology 
was also practically the same in all the experimental preparations. 
The cellular elements of the exudate ivere largely mononuclear although 
alveoli in which polymorphonuclear cells largely predominated were 
sometimes found. A few small lymphocytes were always present. A 
few very large mononuclear cells which were readil 5 ’’ classified as 
epithelial cells also appeared frequently. In addition to these, two 
other t;y'pcs of large mononuclear cells were present in about equal 
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numbers. These two types were best differentiated by the indophenol 
blue reaction for the presence of oxydase ferment. The tj-pe showing 
the presence of the ferment strongly suggested the transitional mono- 
niiclear leukocyte (Naegeli)j although some resembled myelocytes. The 
other cells, without oxydase ferment, were considered Ivmphoid in 
origin. Their resemblance to the so-called polyblasts (hlaximow) is 
noted. The plates accompanying the article illustrate clearly that 
differentiation between the large mononuclear tj'pes without the use 
of the oxydase reaction would be quite impossible. Careful e.xamina- 
tion of a given field, before and after the oxj^dase reaction should make 
the distinction a fairly simple matter. 


Spontaneous Amebic Dysentery in Monkeys. — ^Eichhorn and Gal- 
lagher {Jour. Infect. Die., xix, 395) report an epidemic of amebic 
dysentery in monkeys. The lesions found resembled in many respects 
those of human tropical dysentery. The animals were spider monkeys 
(ateles ater) from Central America. One animal when received from 
Columbia was ill with symptoms similar to those later manifested by 
the others. It was assumed that tliis animal carried the infection. 
Though the food and care wliich the animals received were of the best, 
their close association in the same cage and in addition a perverted 
appetite for their own excrement accounted for the transmission of the 
infection. The particular species of ameba dealt with was not deter- 
mined. The organisms were seen both in the vegetative or ameboid 
forms, and in encysted forms. The former were most numerous in liver 
abscesses, though also seen in the intestinal contents where tlie encysted 
forms were in greatest mmibers. It is pointed out that the encysted stage 
is usually obtained in the intestinal tract, and is a later stage of the life 
cycle of the organism. The liver abscesses shoulng the vegetative form 
were considered as more recent lesions. Transmission experiments were 
undertaken with cats, which have been successfully inoculated witli the 


ameba lu'stoljdica, the cause of tropical dysentery in the human. These 
inoculations were, however, without result, although feces containing 
many encysted ameba were giveir in quantities that should have assured 
success. There is, however, good e\’idence that the ameba, since it was 
isolated from the intestinal canal in every case and from the liver abscesses, 
is an important etiological factor if not the only one in the cause of the 
disease. The earl;\' symptoms were lassitude, weakness, indifference and 
some loss of appetite. Emaciation was not marked. A severe diarrhea 
was the principal manifestation. The feces were fluid, yellowish gray and 
very offensive. They were blood stained in tiie more acute cases. The 
severe cases lasted only two or three days, while others lived for ns 
many weeks after the onset of symptoms. Fiftwn monkeys were 
exposed. Eight out of the fifteen died, and one of nine showing symp- 
toms recovcretl. The protocols of the eight deaths tire given individually 
In all, the cecum and colon were the seat of the most marked ksilons. 
The rectum Avas involved to a variable extent. The lesions never 
passed the ileocecal \alve. The mesenteric l.vmi>li nodes were some- 
times enlarged and edematous. In two eases, liver abscesses were 
present. The mucosa of the large bowel was covcml by a dense 
corrugated mass of grayish granular necrotic material. ben les> 
severe, there were isolated idccm with raisetl, irregular eongesteii 
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borders and gray, depressed, necrotic bases. The destruction of tlae 
mucosa occurred without fil3rosis- or cellular’ exudate in the deeper 
tissues, but when the submucosa Avas inA''aded, mononuclear leukocytes 
and a dense fibrous Avail infiltrating tlie adjacent mucosa Avere character- 
istic. Amebas AA'^ere found in the mucosa and in the necrotic tissue 
surrounding the ulcers. The liA'^er abscesses Avere multiple in one case, 
Avhile in the other but a single abscess Avas seen. The abscesses were 
AAuthout a fibrous Avail, except Avhere the3’^ approached the capsule of 
the liver. The borders of the abscesses Avere surrounded by a zone 
containing small, irregular necrotic areas. The abscesses burroAved 
deeply, and spread out Avithin the interior of the lobes. Their interior 
Avas a mesh-AVorlc of liver-structure in all stages of disintegration. They 
contained a grayish AAfiiite fluid pus, in Avhich many amebas shoAving 
protoplasmic movement Avere seen. The authors suggest the possi- 
bility of transmission to the human as Avell as to laboratory animals of 
amebic dysentery, both by frankly sick monlceys and by others acting 
as carriers Avithout, at tire same time, shoAving any evidence of disease. 


The Bacteriology of the Urine in Lobar Pneumonia. — In a short 
paper, accompanied by a concise and interesting chart, Mathers 
{Jour. Inject. Du., xi.x, 416) reported the result of cultures made from 
catheterized specimens of urine obtained from cases of pneumonia in 
various stages of the disease. The research of Fraenkel and Rieche 
on pneumococcus in the kidney, in Avhich they reported the finding 
of pneumococci in 22 out of 26 cases studied, is cited. In beginning 
the work, the questions as to Avhether pneumococci Avere commonly 
found in the urine of pneumonia patients, and Avhether, if found, the 
organisms had suffered any change during their passage tlirough the 
kidney, Avere especially considered. After obtaining the specimen 
aseptically, a small portion, after centrifugalization, was examined 
both unstained and in stained smear for casts, leukocytes, bacteria, 
and other pathological elements. Cultures Avere made by plating the 
sediment from 10 c.c. of urine on human blood agar. These plates 
were then incubated at 37° C. for twenty-four hours. By cultural 
methods, pneumococci were isolated from the urine in 10 out of 26 cases. 
Gram-positiA’^e diplococci Avere seen in smears from the sediment in 
18 of the 26 cases. These Avere doubtless other tjqjes of cocci, as 
staphylococci Avere frequently found, or possibly they represent dead 
pneumococci. The latter is possible, since urine is a poor medium for 
the groAvth of pneumococci. The organisms AA’^ere all identified by the 
use of specific sera in addition to the usual differential reactions. Of 
the ten strains found, fiA^e belonged to Group I, tlmee to Group II, 
and tAAm to Group IV. Pneumococci AA’^ere isolated from the blood and 
sputum of the cases studied; these corresponded in all the major 
characteristics to those obtained from the urine of the same case. 
Minor morphological differences, considered insignificant by the author, 
Avere found betAA^een the pneumococci from blood, sputum and urine 
in a given case. As to other organisms, tAvo streptococci, one hemolytic 
and one of the viridans group AA'ere isolated; staphylococci and diph- 
theroid bacilli Avere found in several instances. The period immediately 
before or after the crisis Avas the most faAmrable one for the isolation 
of pneumococci from the urine. The AATiter concludes that during a 
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pneumococcic infection in the respiratory tract, pneumococci may be 
excreted m the iirine. ‘ They appear to bear no definite relation to 
other pathological elements in the sediment; the strains isolated from 
we urine are in all essentials like those found in the blood and sputum. 
Hence, the deduction is made that urinary cultures may be of great value 
m the diagnosis of pneumonia, and of pneumococcic infections generallJ^ 

Antibody Productions by Typhoid Vaccines.— Stoner (Jour. Im- 
viunoL, 1916, i, 511) attempts to solve the problem concerning the 
value of the different kinds of typhoid vaccine. He shows by a re\iew 
of the literature that the experimental results of different vTiters do 
not agree as to the efficiency of the different vaccines. Not only does 
the production of (1) agglutinins, (2) opsonins, (3) bacteriolysin's, and 
(4) precipitins vary in individuals or animals inoculated with these 
differently prepared vaccines, but also the results obtained by various 
experimenters. Stoner used for his experiments tliree tj^es of vaccine. 
The first was the usual emulsion of tn^enty-four-hour agar cultures in 
saline and killed by heat. The second was prepared in a similar manner, 
save that before inactivation the bacteria were treated vdtii antitj'phoid 
immune serum for tliree hours at 37.5° C. and then for twenty-four 
hours in the refrigerator. The tliird was prepared and treated with 
serum in a similar way to the second ; then the organisms were killed 
with absolute alcohol, washed, dried in mcuo over sulphuric acid, and 
then ground in a mortar and emulsified in saline. These three vaccines 
were used to immunise hotli rabbits and humans. Sera of all cases 
were tested, after immunization, for agglutinins, opsonins, and bacterio- 
lysins. It was found in botli humans and animals that the first, or non- 
sensitized, vaccine stimulated a much more potent agglutinating serum. 
The opsonins and bacteriolysins, however, were slightly more marked 
after the use of eitlier of the other two vaccines. Considering these 
results, and in view of the fact that experiments by Bull have proved 
the agglutination to be an important factor in the immunity, ilic 
author concludes that tlje sensitized vaccines are in no way superior 
to the non-sensitized. He states that though our knowledge of tlie 
mechanism of tjT)hoid immunity is very scant, and that even after tlic 
disappearance of the demonstrable immune substances a potential 
immunity is still present to a certain degree, we still must give some 
weight to the presence of tliese substances in the blood. Thus on account 
of these substances and from lack of other evidence to pro^'e the greater 
efficiency of the newer types of vaccine the author recommends the 
non-sensitized vaccine in all cases. 
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The work with diabetes at the Hospital of the Rockefeller 
Institute began with feeding experiments on partially depancrea- 
tized dogs, and since then has groAvn in various directions. The 
results have been applied in the treatment of human cases, and 
this side of the investigation has been taken up by Drs. Stillman 
and Fitz, Dr. Stillman having studied especially the carbon dioxide 
changes in alveolar air and blood and Dr. Fitz the acetone bodies 
in blood and urine. It was a great good fortune when Dr. DuBois 
consented to determine the respiratory metabolism of certain 
patients at the Russell Sage Institute, and thus (in connection 
with the similar findings of Benedict and Joslin) some facts were 
established which were important for the intelligent application 
of the clinical treatment, and some theoretical questions decided 
and some others opened up. On the side of the animal experiments. 
Dr. Palmer has carried out a research in the practically unknown 
field of the sugar-content of the tissues under normal and various 
pathological conditions. Dr. PerlzAveig and Miss Wishart are 
assisting in several problems, comprised chiefly under the topic to 
be discussed. The combination of animal and clinical work is very 
advantageous, each throwing light on the other. Also, the animal 
experiments are different from the customary, in that they do not 
consist in brief observations limited to a single point, but, on the 
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contiap, animals are brought into the desired diabetic or otlier 
condition, and then are studied like human patients, through 
months and years if necessary. This plan has always appeared 
to me as indispensable for real progress in certain aspects of this 
problem. Acute experiments cannot give the best picture of chronic 
disease. Chronic conditions in animals need to be studied by the 
same combination of clinical, chemical, and microscopic methods 
as used for human patients, and for the same reason, namely, that 
one part of tlie picture can be understood only in relation with the 
other parts. On this plan, information is gained by determining 
the means to produce in animals the conditions occurring spon- 
•taneously in patients, and then by studying these conditions with 
the freedom and accuracy whicli are possible in animal e.xperiments. 

The problems of diabetic and normal metabolism are being 
opened up Avith surprising rapidity as methods become available. 
The monograph concerning my research at Harvard was written 
in 1912, and at that time comparative analyses at frequent inter- 
vals as shoATO in these charts AA'ere impossible, because the methods 
then existing required too much time or material. The present 
Avork AA’as done entirely Avith methods published by American 
chemists within these few years. TJie numerous blootbsugar 
analyses n^ere made possible b,A’ tlie method of Lewis and Benedict, 
which was used unmodified as originally described. The analyses 
for acetone bodies were carried out first AA’ith a modification of 
the metliods of Shaffer, hlarriott, and Folin and Denis, and later 
by the recent Van Slyke method. The alkaline reserA-e of the 
plasma AA-as estimated by Van Slyke’s simple and accurate device 
of the carbon dioxide combining poAA'er, AA’hicli has proved its useful- 
ness both experimentally and clinically. The blood-fat Avas deter- 
mined by Bloor’s method in the modification employed by iMurlin 
and Riciie. The methods introduced by Sellards and by Le\'y, 
IloAAmtree and hlarriott deserve mention in connection Ai’ith the 
study of acidosis, but had to be omitted in this research.^ It is 
CA'ident that A'arious blood and urine examinations, calorimetric 
studies, tissue analyses, and histologic and other investigations 
are most instructiA'e AA'hen performed not upon different animals 
but upon tJie very animals for A\-hich these other data exist. 

It has been decided to discuss the role of fat in diabetes iiccanse 
of its tlieoretical and practical importance, and because it has 
constituted one of the most confused and perplexed phases of the 
subject, AA-here any light from any source may be deemed desirable. 
The feeding e.xiieriincnts mentioned at the outset haA-c mchuled 
the feeding of fat, and this has iin-olved the longc.st and inost 
difficult experiments of the series. Therefore, this ojiportunity is 
taken to iirescnt the results of some of the cxiienments in tins 
direction, and this paper Avill consist largely of oliservations not 
heretofore publishc<l. 
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It was fonneily impossible to make a satisfactory study of tliis 
question with animal ex])eriments because only two types of dia- 
betic animals were known, namely, the hlinkowski type, with total 
extirpation of the pancreas, and the Sandmeyer type, with l•cmo^^al 
of most of the pancreas and isolation of the remainder from its 
duct communications, so that the blocking of secretion brouglit on 
sclerosis and atrophy. Neither of these tjqies of animals is capable 
of digesting and absorbing enough fat for the purpose, or of afford- 
ing in other respects a sufficiently close reproduction of human 
diabetes, where there is ordinarily no deficiency of pancreatic diges- 
tion. I have previously described a method which gives a good 
approximation of the clinical condition. Those familiar with the 
publication will recall that this consists in removing most of the 
pancreas, leaving a remnant ordinarily of one-eighth to one- 
Welfth always communicating with a duct. With the smaller 
remnants the diabetes is severe; with the larger remnants it is 
mild; but by feeding the animals beyond their tolerance, so as to 
maintain a prolonged glycosuria, there is progress dovmward, as 
in human cases, and the mild diabetes beeomes as severe as that 
which follows the more extensive removal of pancreatic tissue. 
For our present purpose and for most purposes the best results 
are obtained by having the pancreas remnants as large as possible, 
for two reasons. One is the avoidance of cachexia. The totally 
depancreatized dog dies within a relatively brief period, while an 
equal loss of sugar and nitrogen caused by phloridzin is far better 
borne. Some dogs with very small pancreas remnants do fairly 
well, but a large proportion of them fail to thrive, graduallj'’ 
emaciate, and die; whereas dogs with larger remnants but equally 
severe diabetes thrive much better. Nothing is known concern- 
ing the nature of this peculiar pancreatic cachexia; presumabby it 
represents metabolic failure. The second reason referred to con- 
feists in the power of digestion. The digestion of the partially 
depancreatized dogs is never quite equal to the normal. Some of 
the diets used tax the digestion of normal dogs. In particular, the 
larger the pancreas remnant the better do the dogs dispose of a 
high fat diet. Occasional dogs become diabetic with exceptionally 
large pancreas remnants, and sucli animals are valuable for this 
use. In general, the program is to chooose young dogs as strong 
and as voracious as possible. The pancreatic tissue removed is 
the minimum required to produce mild diabetes. The tolerance 
is then broken doivn by overfeeding, the diet sometimes including 
several hundred grams of glucose dailj' until the desired degree of 
diabetes results. The animals are then often kept free from glyco- 
suria for several weeks or months, and any tendency to recover\^ 
of too high a tolerance is checked b;^* a period of o\'erfeeding. In 
tlie best cases there is thus a decided hjqjertrophy of the acinar 
tissue, so that the remnant may come to equal as much as one- 
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fourth of the original weight of the pancreas, and yet the diabetic 
condition is maintained. Such dogs have higlily satisfactory 
vitality and digestive power, and are very well suited for the fat 
feeding 'and other experiments. Though the internal secretory 
function has thus been injured largely by functional means, it 
remains fairly constant at its low level, and any recovery of toler- 
ance is exceedingly slow. In -this respect the animals resemble 
human patients. There is a difference in that the functional over- 
strain in dogs results in actual anatomical desctruction of cells in 
tlie islands of Langerhans, while sucli an anatomical effect in 
human patients is still doubtful. 

The role of fat in diabetes will be discussed in its relation to 
three subjects. 

I. Lipemia. 

The first of these is lipemia. Here we deal with the disposal 
of fat from its absorption by the bowel to its taking up by tlie 
cells of the body. A few words may be devoted to tlie normal 
process, which is still obscure in essential points. An early 
dispute concerning digestion has been settled, since it is estab- 
lished that fat is not absorbed in emulsion as such but only 
as the split products. In the intestinal epithelium the glycerin 
and fatty acids are recombined into neutr{il fat. Some earlier . 
researclies, especially those of Rosenfeld and otliers in tlie dispute 
over fatty degeneration and infiltration, led to tlie ^^ew tliat tliis 
recombined fat is identical witli tlie food-fat; tliat is, that only 
tlie fat syntliesized from carbohydrate or other foods can be pecu- 
liar to the species, while otherwise the fat of tlie body takes its 
character from the fat of the food. A series of autliors, Bloor 
being the latest, have modified tliis e.vtreme view, and have shoini 
that the epitlielium changes and rearranges the constituents to 
considerable extent, so that the recombined fat differs from tlic 
food-fat in being more nearly like tlie natiual fat of the animal. 
The procedure of splitting and recombination tlierefore apparently 
serves for the absorption of useful fats, the exclusion of non- 
saponifiable suKstances such as mineral oils, and tlie partial modi- 
fication of the absorbed fat to resemble tlie specific body-fat. Some 
of this recombined fat is perhaps taken up in the blood capillaries 
and carried in tlie portal circulation to the liver. But at least (>0 
per cent, of it is known to enter the lacteals and pass in fine emul- 
sion through the thoracic duct into the systemic circulation. Obvi- 
ously, it cannot linger long in the blood, which would be hope- 
lessly overloaded by the fat of a single meal. The cells remove 
it rapidly, so that, notwitlistanding the lieaviest intake, the blood- 
fat like the blood-sugar varies only within narrow limits. In tlic 
iihrascologv of Magnu.s-Levy, the level of the blood-fat must 
represent the balance between inflow and outflow at any given time. 
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This brings us to the consideration of the fat content of normal 
blood. 

There have been deseribed three physical forms in which fat 
may exist m the blood. First may be mentioned the oecult form, 
which ordinarily predominates. The fine emulsion of the chyle is 
changed as it enters the blood stream. The droplets apparently 
dissolve, so that the clear blood plasma contains fat which cannot 
be colored by osmic acid or any fat stains or extracted by ether 
or other solvents, and can only be demonstrated by digesting the 
proteins with enzymes, acid, or alkali, or precipitating them with 
reagents such as alcohol. This fat is probably non-dialyzable and 
seems to exist in some colloid combination. The second form 
consists of surplus or less soluble fat, in microscopic droplets, the 
blood-dust or hemoconia. These can be stained with fat stains 
and extracted with fat solvents, and as they increase they make 
the plasma first turbid and then milky, as in digestion lipemia. 
The third possible form of fat is perhaps never normal. It is the 
form described by several authors when the plasma is cloudy or 
even opaque, yet cannot be cleared by the centrifuge; tiny drop- 
lets may or may not be visible under the microscope, but the 
substance is not colored by fat stains .or dissolved in ether or 
chloroform. Boggs and Morris reported over 4 per cent, of this 
form of fat in the blood in anemic lipemia of rabbits. Bloor found 
that this form arises in litro when certain abnormal (viz., diabetic 
or anemic) bloods are allowed to stand, the previously clear plasma 
becoming turbid. The three physical forms are presumably due 
to varying proportions and combinations of fats and lipoids among 
themselves, and possibly with proteins, salts, or other substances. 
Normal fasting plasma is clear and, according to Bloor, contains 
approximately 0.29 to 0.42 per cent, fat in human beings, and 
somewhat more, viz., 0.51 to 0.66 per cent, in dogs. Turbidity 
may appear within about an hour after a fat meal; it reaches its 
maximum in about six hours, and after twelve hours the plasma is 
again clear. The susceptibility to alimentary lipemia, in other words 
tlie balance between the digestive function and the assimilative func- 
tion, differs in different species. Nothing is known concerning 
differences in the rate at which their tissues can take up fat. Bab- 
bits are resistant to alimentary lipemia, and increasing the dose 
of fat merelj'^ causes diarrhea (Neisser and Brauning). Sakai proved 
that rabbit blood has no unusual capacity for carrying concealed fat. ■ 
Therefore it is possible to accept tlie explanation of Kreidl and 
Neumann, based on dark-field examinations of hemoconia, that 
intestinal absorption of fat is much slower in herbivora than in 
carnivora; but the question has not been investigated chemically, 
and offers a promising opportunity for the use of tlie new micro- 
methods. The goose has such a digestive power that it can be enor- 
mously fattened by forcible feeding; and in the serum of such stuffed 



318 


ALLEK: THE ROLE OF FAT IN DIABETES 


geese Bleibtreu, also Hervson and Sedel, found some 6 per cent, fat, 
though the rye used in Bleibtreu’s feeding contained only 1.5 to 
2.5 per cent. fat. Stuffing geese vdth fat-free food did not cause 
lipemia. jNIan and the dog are intermediate beBveen these e.v- 
tremes. Alimentary lipemia betB'een 1 and 2 per cent, is probably 
the highest that ever occurs in normal human subjects. Munk 
and Friedenthal foiind as high as 3 per cent, alimentary lipemia in 
dogs. It is impossible to produce in dogs a lipemia equal to that 
of tlie stuffed goose by any quantity or duration of fat feeding, 
for the digestion breaks donm before any such plethora is produced 
in tlie metabolism. 

Thus far the -word fat has been used in the old-fashioned sense, 
indicating the whole of the ether-soluble constituents. But aside 
from the neutral fat, which preponderates, and the soaps and free 
fatty acids possibly occurring in small quantities, there are con- 
stantly present the substances called lipoids, grouped imder the 
titles lecithin and cholesterol. Such phosphatids and sterols exist 
in e^’ery living cell; they are evidently of the most indispensable 
importance somehow, but their function is practically unknomi. 
Even thfe gross metabolism of lecithin and cholesterol is mostly 
unknovTi. They can be. absorbed as such from tlie bowel and also 
sjmtliesized by the body. Cholesterol especially is excreted tlirougli 
the bile and feces. The nervous system is rich in these substances, 
and the liver,* the red corpuscles, and the adrenal cortex have all 
been claimed to play a part in their metabolism. Bloor finds that 
the lecithin and cholesterol are each about a third of the total 
ether-soluble e.xtract of normal blood. Their ratio is fairly con- 
stant and remains so in most pathological conditions, suggesting 
an important relationship. The quantity of glycerides in tlie fast- 
ing plasma might possibly be zero, which would mean that the entire 
transport of fat would be in the form of lecithin and cholesterol 
esters; but a small quantity of simple fat is probably present. 
Digestion of fat brings an increase in the glycerides. 

Both lecithin and cholesterol rise in most forms of lipemia. 
Lecithin is markedly increased in alimentary lipemia even though 
the ingested fat be practically free from lecithin. Terroine, 
Ilagcnau and others observed a similar parallelism between fat 
and cholesterol even when the food fat was extremely i)oor in 
cholesterol; and Sakai laid domi the rule that there is no lipemia 
without cholc-steremia, sui>posedly because of the solubility of 
cholesterol in fat; and Gardner and Lander have jjointed to an 
absorption of cholesterol from tlie bile; but Bloor h;is found no 
change in the cholesterol during alimentary lipemia. The occur- 
rence of the lipoids free or in c.sters or otlier coiniioiinds may have 
special significance, but this is unknown at pre.sent. ' 

The relations in ])iasnm and corpu.scle.s al.'^o de.-erve notav. 
Xormallv, according to Bloor, lecithin and cholesterol are nearly 
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equal ill tlie plasiiia; tlic lecitliin content of the corpuscles is 
approximately double that of the jilasma, and also double the 
cholesterol of the corpuscles. Bloor assumes that two-thirds of 
the plasma cliolesterol is combined in esters. It is lielieved that 
all the cholesterol of the corpuscles is free. The corpuscles contain 
no true fat or only indeterminable traces. 

Connstein claimed that the presence of red corpuscles is neces- 
sary in order for the fat to be changed from the emulsified to the 
soluble form. Munk and Friedenthal asserted that the corpuscles 
actively take up fat, so that in alimentary lipemia they may con- 
tain a higher percentage than the plasma. Bloor has confirmed 
this statement, and furthermore has found that lecithin increases 
chiefly in the corpuscles and only slightly in the plasma. Follow- 
ing up the idea of Loew and of Leathes that all fat is utilized via 
leeithin, Bloor has set up the hj^pothesis that all or most of the 
absorbed fat must be taken into the corpuscles and converted 
into lecithin before it can be assimilated. He finds here an explana- 
tion of the arrangement whereby fat is led into the general venous 
circulation to be thoroughly mixed with the blood before being 
carried to the liver or any other capillary domain for assimilation. 
Since lecithin is increased in a brief lipemia, as during digestion, 
he assigns special importance to it in the early stages of assimila- 
tion; and as cholesterol is increased in lipemias of long standing, 
he ascribes importance to it in the later stages of assimilation of 
fat. 

The actual mechanism by which cells take up fat is unknown. 
Authors from Hamiot to Rona and hlichaelis, Caro and Sakai 
have undertaken to demonstrate a lipase function. The process 
in assimilation would thus correspond to that in digestion. But 
the alleged lipase is so feeble that its presence or activity is hard 
to determine accurately by titration, and recom’se is had to delicate 
physicochemical tests with the stalagmometer. Also, it seems 
truly characteristic of the subject of diabetes that the attempt 
should be made to explain lipemia by diminution of lipase, dis- 
regarding the extreme diminution of lipase in diseases without 
lipemia, as reported, for example, by Bauer. The lipolytic enzj'me 
of blood seems classifiable with the glycolytic enzyme as acci- 
dental and unimportant, and the notion of enzymatic digestion 
of fat in the blood plasma or at tlie cell boundary does not merit 
serious consideration. On the other hand the conversion of fat into 
the plasma-soluble form, through the process supposed by Bloor 
or any other process, appears as a significant phenomenon. All 
living cells contain a similar “masked” or combined fat, and the 
most plausible view is that fat passes through the cell boundaries 
in this colloid or soluble form. Taylor refers to this as the 
“metabolic” form of fat. Nevertheless, it must be borne in mind 
that we are dealing with hypotheses throughout, and that nothing 
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is knoI^'l^ positively concerning tlie means by which tlie cells take up 
tat trom the blood. 

Except after meals it seems probable that hj'jjerlipemia is abnor- 
mal like hyperglj''cemia. A slight lipemia accompanying exercise 
was observed by Murlm and Riche. Bloor suspects that excite- 
ment may increase blood-fat as it does blood-sugar. Animals 
possessing stores of fat show a slight lipemia during fasting, sup- 
posedly because of increased transport of fat. Bloor’s highest 
figure was about 0.9 per cent. Slight lipemia may occur in preg- 
nancy, but according to studies by Iflinkert and otliers, dioles- 
teremia is the most prominent feature, and is responsible for the 
occasional xanthelasma and possibly related to the accompanjdng 
•hj^iertrophy of the adrenal cortex. Just as hj^erglycemia, so also 
hjTierlipemia may occur in various metabolic disorders. It may 
be found in obesity, alcoholism, and nepliritis. Chauffard and 
Grigaut described hypercholesteremia in nephritis. According to 
Lauber and Adamuck, Zinsberg and Chauffard the white Seeks in 
the retina in neplnitis are largely accumulations of cholesterol 
ester-s, and (Borberg, Landau) cholesterol is increased in the adrenal 
cortex. The familiar accompaniments of nephritis, namely, 
atlieroma of bloodvessels and tlie arcus senilis of tlie cornea, like- 
wise represent "deposits of cholesterol esters. J. hliiller reported 
an unusual case of nephritis, witli chylous hydrothorax, and the 
above-mentioned opacity of tlie plasma which cannot be cleared 
by the centrifuge or fat solvents or stained with fat stains. Here 
the blood contained over 3 per cent, total fat, and 0.6 to 0.8 per 
cent, each of lecithin and cholesterol. Cholesteremia and lipemia 
are present witli icterus, gall-stones, and liver disease, as shown by 
Klinkert and Beumer and Burger. Cholesterol is deposited in the 
.xanthoma formations and the diolesterol content of tlie bile is 
said to be increased. Lipemia has also been reported in pneu- 
monia, heart disease, dyspnea, sj^ihilis, and esophageal cancer, 
some of these cases being perhaps mere alimentary or inanition 
lipemia. The lipemia in a number of otlier conditions named by 
Fischer is doubtful. Experimentally, slight lipemia occurs in poi- 
soning with phosphorus, phloridzin, and otlier drugs causing fatty 
degeneration, and during and after narcosis, tliough tlie phenom- 
enon is inconstant (Murlin and Riclie, Bloor, Lattes and others). 
Fat emulsions injected intravenously are rather promptly dis- 
posed of by the liver and other tissues, and lipemia is resisted. 
Bloor's highest figiue after sucli injections is 1.5 per cent, blood- 
fat. It is well known tliat intoxication with fatty acids has been 
suspected in the etiology of some clinieal anemias. Tlie amh'ses 
of Freund and Obermayer, Erben, and Beumer and Burger show 
lipemia absent in pernicious anemia and some cases of leukemia, 
and in other cases of leukemia a slight lipemia up to 0.7 per cent. 
Bloor gives similar findings in pernicious anemia, with tlie suggcs- 
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tion that the low cholesterol values may be significant in view of 
tlie protective action of cholesterol against hemolytic agents. 
Boggs and Morris observed lipemia in a man with anemia secondary 
to hemorrhoids. They compared it with lipemia which they dis- 
covered in rabbits made anemic by repeated bleedings; they found 
no lipemia in cases of equal anemia produced by pyrodin poison- 
ing. In the anemia of phenylhydrazin poisoning, Sakai described 
lipemia of approximately 1 to 3 per cent.; and as observed by 
Underhill, fatty liver and hypoglycemia accompany such poison- 
ing. When the anemia was produced by bleeding, Sakai found 
values almost up to 6 per cent, blood-fat, with proportional 
increase of lecithin and cholesterol. These are the highest figures 
ever reported for non-diabetic lipemia. 

We come now to the principal metabolic experiment which nature 
has performed for us, namely, diabetes. Just as there is no other 
way of producing hyperglycemia equal in intensity and duration 
to that of diabetes, so also the lipemia present in some cases of 
diabetes is beyond parallel in any other clinical or experimental 
condition. In blood taken from a thii’teen-j'^ear-old diabetic child 
three days before death in coma, Frugoni and Marchetti reported 
a total ether extract of 27 per cent., and in blood from the same 
patient at autopsy 34 per cent. The highest figures fully accepted 
by German authors are 19.7 per cent, by Neisser and Derlin and 
18.13 per cent, by B. Fischer. For comparison it is interesting 
to note that the highest known value for fat in thoracic duct chyle 
by Zawilsky, with maximal fat feeding in dogs, was only 14.6 per 
cent. Sakai reckoned that the blood in Fischer’s case contained 
over 700 grams of fat. There are numerous reports of all grades 
of lipemia below this. Imrie has described one of the most recent 
cases, with over 14 per cent, fat in the blood. The most compre- 
' hensive chemical study has been made by Bloor, who gives com- 
plete analyses in thirty-six of Joslin’s patients. He found the 
blood-fat normal or even subnormal in mild cases, but always 
increased in severe cases, ranging up to twice the normal. Two 
untreated eases showed the tj’pical excessive lipemia, one with 
2.9 per cent, and the other with 11.2 per cent, of fat in the plasma. 
* Such lipemic blood looks like cocoa and the plasma like cream. 
Tyson’s 1881 text-book and Joslin’s 1916 text-book both devote 
the frontispiece to lipemia, the latter showing the appearance of 
the blood and plasma, the former depicting the fundus of the eye, 
for the condition is so marked that it can be recognized by intra- 
ocular examination. Normal urine contains a trace of fat, and this 
is increased in lipemia, Frugoni and Marchetti’s case showing 
0.088' per cent., Imrie’s case 0.1 per cent., and Neisser and Ber- 
lin’s case the unusual figure of 0.8 per cent, urinary fat. 

For closer understanding, inquiry’’ may be made first as to the 
nature of the fat circulating in such excess in these cases. Analyses 
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from p'isclier to Bloor slioiv tliat the great mass of it is neutral fat. 
Klemperer and Umber’s claim that both lecithin and cholesterol 
are increased out of proportion to the neutral fat and their sugges- 
tion of the name lipoidemia mstead of lipemia have been over- 
throiim by more recent Avork. The lipoids are increased, but the 
higher the lipemia the greater is the predominance of the true fat. 
Imrie agrees mth some earlier authors in finding lecithin relatively 
Imv in diabetic lipemia. Bloor has shown that lecithin varies 
somewhat in parallel ivith the total fatty acids until marked lipemia 
is reached, then falls markedly behind in relation to both these and 
cholesterol. The striking increase in cholesterol has been noted 
by authors from Fischer onward. In Imrie’s case the blood con- 
tained 1.5 per cent, cholesterol. Bloor’s case with 2.9 per cent, 
lipemia had 0.5 per cent, cholesterol and his case Avitli 11.2 per 
cent, lipemia had 1.26 per cent, cholesterol. There is evidently 
a remarkable activity of cholesterol metabolism. The liver is 
generally bright yellow, but Fisclier remarked that tlie liver cells 
did not contain large fat-drops as in ordinarA- fatty IjA-ers. The 
Kupffer cells like the endothelia elscAA'liere ai’e stuffed Avitli fat, 
and Kawamura fomid that this fat consists not merely of glycerides 
but cholesterol esters, A\-hich he claims the Kupff’er cells normally 
refuse to take up. JastroAA'itz undertook to study lipoid infiltra- 
tions in the fatty liA’ers after A-arious poisons. Beumer and Burger 
described a case of diabetes in AAdiich an oat-cure cleared up tlie 
existing lipemia, but tlie cholesterol persisted at tliree times the 
normal figure. Klinkert states tliat the ivliite spots in diabetic 
retinitis represent accumulations of cliolesterol esters aaIucIi may 
clear up considerably under treatment. The apparent thickening 
of the vessels of tlie fundus of tlie eye in lipemia is due to the 
opacity of the plasma and also to the cliolesterol ester infiltration 
of their AA'alls. Xanthomata are an expression of hyperclioles- 
teremia in diabetes as in other conditions, though otlier factors 
must be concerned. Von Noorden saAv them clear up under treat- 
ment and return Avith aggraA'ation of the diabetes. Bacmcistcr 
in one case furnished rather doubtful evidence tliat the cholesterol 
e.xcretion in the bile may be markedly increased in diabetes. Of 
otlier compounds it may be noted that Imrie reported 0.38 per 
cent, of fatty acids present in the blood as soaps. Aside frorn the 
anemia-producing effects, fatty acids and their soaps arc highly 
toxic, IMiink finding that 0.11 to 0.13 gram oleic acid as soap 
injected intravenously in thirty to forty-five minutes suffices to 
kill rabbits by heart-block, Lipcmic jiatients show no more 
anemia or intoxication than other diabetics, so it Avould .seem either 
the findings of high percentages of circulating .soap are mistaken 
or other substanc>es present must protect against its poisonous 
action. In survey, tlierefore, it may be said that diabetic liiieniin 
is characterized by an increase of lecithin, Avhicli becomes rcla- 
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lively deficient as the lipemia becomes excessive; but comparison 
with other forms of lipemia is difficult, for it seems probable that 
if alimentary or any pathological lipemia could be raised as high 
as diabetic lipemia the relative deficiency of lecithin might be similar. 
Analyses on stuffed geese would be interesting. Diabetic lipemia 
is also characterized by a much greater increase of cholesterol, 
almost parallel Avith the fat, in excess of anything ever observed 
outside of diabetes, and in direct contrast to what occurs in ali- 
mentary lipemia. 

Another contrast is seen in the corpuscles, for instead of the 
increase which occurs in alimentary lipemia, their fat content amid 
the tremendous lipemia of diabetes remains normal. Bloor finds 
the same to be true in other forms of pathological lipemia. The 
entire chemical picture is interpreted by Bloor as follows. The 
component which becomes more predominant as the lipemia 
increases is the true fat, which is the inert form of fat, and its 
accumulation indicates that the fat is not being properly prepared 
for assimilation. Likewise the relative defieieney of lecithin and 
the lack of fat in the corpuscles indicate that the corpuscles are 
not performing their function of transforming fat into lecithin, as 
in the earlier phase of assimilation. The high cholesterol figures 
are taken to mean that a later stage of the process is represented 
in this lipemia and that the cholesterol mechanism has not failed. 
Beiuner and Burger concluded that a considerable part of the 
cholesterol is free and not in esters, and in Imrie’s case practically 
the whole of the cholesterol was found to be free. This faet might 
be significant if generally confirmed. Throughout it must be 
remembered that the entire subject is in the stage of hypotheses, 
but they are interesting as such and represent a real beginning in 
attacking the problem. 

A second point for inquiry is the source of the fat in lipemia. In 
alimentary lipemia it is sufficiently obvious that the fat is derived 
from the food, but the lecithin, aside from what may come from 
the food, must be supplied by the body. In the various forms of 
pathological lipemia, lecithin and cholesterol must presumably be 
supiilied by the body; this was certainly true in hliiller’s case of 
nephritic lipemia, in which the patient had been on lipoid-poor 
diet for months. In the anemic lipemia of rabbits, Boggs and 
hlorris showed that the tendency to alimentary lipemia was 
increased, but yet the essential source of the blood-fat was the 
body-fat, for the lipemia developed on a diet of bread and grass, 
the animals rapidly lost weight, and in extreme emaciation the 
lipemia ceased. Because of the high lipoid content in diabetic 
lipemia, Klemperer and Umber concluded that the condition repre- 
sents an increased breakdown of body cells, since only these could 
furnish so much lecithin and cholesterol. This e.xplanation seems 
foolish when applied to a lipemia of 10 to 20 per cent. Several 
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authors have followed the hj’pothesis that the lipemia is derived 
from the body, fat Magnus-Levy has upheld the opposite view 
that the blood-fat is derived from the food, that tlie fat is taken up 
from the intestine and poured into the blood as usual, but there 
is some obstacle to its lea\’ing tlie blood, either a physicochemical 
difference in the fat itself or a change in the cells or in the capillarj- 
wallsj and that the huge quantities sometimes found in the blood 
may result from slow accumulation. Neisser and Derlin’s patient 
with 19.7 per cent, blood-fat had very little body fat. They com- 
pared the iodin and Reichert-Meissl numbers of the fats in tlie food, 
chyle, blood, and several tissues and concluded that tlie blood-fat 
comes from the food. Imrie considered that tlie 300 grams or 
more of fat in tlie blood of his patient was too much to be derived 
from the food; the iodin number of 73 for the fatty acids of the 
blood compared well with 68 for the adipose tissue, but differed 
nddely from that found in liver, heart, and kidney; he therefore 
concluded that the lipemia represents mobilization of comiective- 
tissue fat. Bloor observed extreme hpemia only in two patients 
who had been eating e.xcessive amounts of fat, while severe cases 
under treatment vnth restriction of fat as well as other foods 
seemed to show tlie tendency but tlie figures were moderate. 
Accordingly, he considered that the lipemia is derived from the 
food and is due to ingestion of fat beyond the capacity of a weak- 
ened assimilative fimction. It is to be regretted tliat very few 
fat determinations have yet been carried out on om patients at 
the Rockefeller Institute Hospital. The gross observations agree 
with the e.xperience of Bloor and Joslin tliat even the most creamy 
plasma clears up under treatment. One extremely emaciated 
man showed a diminishing but still opaque lipemia through six 
days of fasting, which disappeared only gradually in tlie subse- 
quent treatment. The exit of fat from tlie circulation must there- 
fore be very slow in some cases. It should be considered a tliera- 
peutic duty to clear up a pathologic lipemia. 

Dogs are subject to diabetic lipemia, as shown by an observa- 
tion of Gerhardt mentioned by Naunyn, of 12.3 per cent, blood- 
fat in a dog with spontaneous diabetes and pancreas necrosis, 
which is the highest lipemia ever -recorded in a dog. It is impos- 
sible for a dog to have more severe diabetes than that following 
total pancreatectomy, but the plasma generally is alniost or quite 
clear. In an e.xceptional instance Seo observed lipemia of 2.4 per 
cent., witli increase in lecitliin and cholesterol. It is possible 
tliat Seo’s dog was fat and th.at Gerhardt’s dog had been eating 
fat. The facts perhaps indicate that tlie lipemia does not rejire- 
sent mobilization of tissue fat by tlie intense metabolic disturbance, 
imless to some c.xtent in a fat-rich animal, but that on the con- 
trarv it mostly represents deficient assimilation of fat, and that 
depancreatized'dogs witli tlieir maximal diabetes show little lipemia 
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because in them the deficiency in assimilation is balanced by the 
deficiency in digestion of fat. 

This supposition can be tested in dogs of the type described at 
the outset, which have severe diabetes along with satisfactory 
digestive power. It is found that they are in fact subject to dia- 
betic lipemia in its full intensity. Tliese dogs have been fed suet, 
which is not the most easily or rapidly digested form of fat; but 
approximate determinations in our first case indicated lipemia rival- 
ling that of Gerhardt. The tables show some values incidentally 
observed in connection with other work. Here is a sample 
of plasma from a child entering the Institute Hospital in coma. It 
contains 11 per cent. fat. The analyses made thus far show wide 
differences in the curves of fat in the blood of normal, phloridzinized, 
and diabetic dogs after identical feedings. The minor fluctuations 
will require further study, but the outstanding feature is the di.spro- 
portionate increase in the diabetic animal. Granting severe dia- 
betes, the lipemia varies largely with the digestive power. The 
record of Dog 396 (Table I) shows how the lipemia fell as the diges- 
tive power failed and the plasma became clear. These figures repre- 
sent analyses twenty-four hours after feeding. On withdrawing 
fat from the diet lipemia clears up in from one to several days, 
according to its intensity, as seen in Dog 345 (Table III). A possible 
exception to this rule may occur in a type of fasting acidosis to be 
described later. In the terminal state of Dog 280 here depicted 
(Table H) gro^s observations gave the impression of an increase of 
blood-fat up to the development of a marked lipemia on fasting, but 
the opacity of the plasma was the only index, and this chance for a 
decisive verdict concerning the possible occasional origin of diabetic 
lipemia from body fat was lost through inability to carry out the 
necessary analyses. 

The production of diabetic lipemia in dogs is a simple matter, 
but it opens opportunities. Here we have the means of flooding 
the bod}'' -with fat in a manner unparalleled outside of diabetes, of 
making and unmaking this abnormality easily and quieldy. The 
first result is the conclusive proof that the lipemia is derived ordi- 
narily from the food-fat. It will be a simple matter to feed a 
variety of fats and compare with the blood-fat in the different 
cases; some information concerning fat assimilation may thus be 
gained, and we may be able to report such experiments later. 
But the simple fact that the lipemia appears so readily on feeding 
fat and ceases so promptly on omitting fat suffices to settle the 
dispute concerning its usual origin. 

It is expected to publish later some analyses of the lipoid con- i 
tent of the blood and various organs, but this phase must be omitted 
at this time. As far •'as comparison is possible between Seo’s 
analyses of liver tissue in diabetic lipemia and those of Jastrowitz 
and others of fatty livers produced bj- various poisons, no indica- 
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TABLE III.— DOG 345 (PARTIALLY DEPANCREATIZED). 
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tion is offered of any specific chemical character of tJie organ infil- 
tration in diabetes. The huge amount of circulating fat and tJie 
remarkable actmty of lipoid metabolism offer other opportuni- 
ties ivhicli we shall not be able to follow up. Tlie unusual quan- 
tities of cholesterol that seem to be formed invite a study of the 
excretion in bile and feces and otlier features important to those 
interested in cholesterol metabolism. Various problems lately 
under investigation by authors such as Asclioff, Landau, hluloii, 
.and Borberg concerning tlie morphology and the cliemistry of fats 
and the function of tlie adrenal cortex and other organs in regard 
to tliem may perhaps be studied with special advantage in a con- 
dition in whiA the lipoid metabolism is specially disturbed or 
exaggerated. 

The metabolism of matter and energy has never been studied 
in human patients with extreme lipemia, and to avoid confusion 
from acidosis or other factors it is desirable to make a series of 
comparative observations on the same individual in tlie lipeinic 
and non-lipemic condition, and this can be done most conveniently 
in animals. All are now familiar with the work in Lusk’s labora- 
tory, which has shoivn that the combustion of any food is increased 
as the supply of it to the cells is increased. Ingestion of any food 
increases the total metabolism more or less according to the kind 
and quantity of the food. Ingestion of fat causes alimentary 
lipemia and tlie combustion is preeminently of fat. Bleibtreu’s 
geese, stuffed witli rye, with lipemia up to 6 per cent., are said to 
have shown respiratory quotients as high as 1.33. Whetlier the 
figures are strictly correct or not it seems evident that values above 
unity were present, indicating combustion preeminently of carbo- 
hydrate and the formation of fat from carbohydrate. This means 
one of two things : either the carbohydrate or tlie general plethora 
iiJiibited the combustion of fat in spite of 6 per cent, fat in tlie 
blood — in which case Lusk’s law of summation of stimuli is 
reversed — or if there was combustion of fat in the remotest degree 
proportional to the lipemia the total metabolism or the formation 
of fat from carbohydrate must have been tremendous. Interest- 
ing modifications of this e.xperiment might be made by giving fat- 
rich instead of carbohydrate-ridi diet or by using jiartially depau- 
creatized geese. It is well knoini that in diabetic patients or 
animals alimentary hjqierglycemia is more pronounced tlian nor- 
mal, but tlie effect on the respiratory quotient is less, and in severe 
cases may be absent* altogether, and this is one of the best en- 
dences of deficient combustion of carbohydrate in diabete.s. Ihc 
case with fat is different, for diabetic patients and even totally 
depancreatized dogs always burn fat readily. The distinction is 
not absolute, for depancreatized birds— chickens, ducks, geese— 
show intense InTicrglyeemia with little or no glyco.suria and can 
even receive considerable carbohydrate by feeding or injection and 
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dispose of it somehow. Their kidneys are highly impermeable to 
sugar, but there is a difference beyond this, for feeding or injec- 
tion of sugar in severe!}'' diabetic dogs witli rena! impermeability 
means rapidly fatal hyperglycemia — possibly 2 ])er cent, blood- 
sugar. The diabetic birds do not metabolize their carbohydrate 
normally, for glycogen is deficient and emaciation and death occur. 
The mammalian kidney is almost impermeable for fat, so that 
lipemia cannot be checked by excretion, and the presence of ace- 
tone bodies indicates some abnormality in fat combustion. But 
the known abnormality consists merely in incompleteness in the 
end products;, no experiments have ever indicated any difficulty 
on the part of the diabetic in attacking the fat molecule. Patients 
and suitable diabetic animals often go along on a certain level of 
rnarked hyperglycemia, without glycosuria, and evidently burn- 
ing some carbohydrate. They seemingly require a higher 
“pressure” of sugar in the blood in order to accomplish the com- 
bustion of sugar. In the moderate hyperlipemia ordinarily present 
in severely diabetic patients, Bloor saw evidence of a similar need 
of increased fat “pressure” in the bloody in order for the cells to 
burn fat. There is opportunity to test this idea with respiration 
experiments. In contradiction to the prevalent belief of normal 
fat assimilation in diabetes, investigation will probably show that 
a certain level of lipemia does not have equal metabolic influence 
in non-diabetic and in diabetic lipemic conditions. It will very 
likely be found that the effect on the gaseous exchange is slower 
and of less degree in diabetic lipemia, corresponding to the known 
facts concerning hyperglycemia in the milder cases, so that an 
alimentary lipemia of 2 or 3 per cent, in a normal animal may 
represent a greater activity of fat metabolism than much higher 
blood-fat values in an animal with diabetic lipemia. Also, it may 
be found that the metabolic effect varies among diabetics in pro- 
portion to their susceptibility to lipemia, and conceivably may not 
be fully normal in any severe diabetic. Studies of this sort will 
throw light on the ability of the diabetic to attack the fat molecule; 
they may help to show why fat-feeding seems sometimes neither 
to strengthen nor build up a patient; they will indicate what sig- 
nificance may be assigned to lipemia in the question of metabolism 
in diabetes; and by completing the proof that lipemia is due to 
deficient assimilation rather than increased mobilization of fat 
(even if increased mobilization sometimes" occurs), they may con- 
tribute an analogy in support of the dominant belief that the hjq)er- 
glycemia is primarily due to deficient assimilation rather than 
increased mobilization of sugar. 

Our investigation of lipemia by the use of diabetic dogs to date 
has dealt chiefly ndth the problem of the actual cause of it, its 
relation to otlier diabetic phenomena and to the internal function 
of the pancreas, and the information which it may furnish concern- 
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ing the fundamental diabetic condition. IBesidcs tlie origin from 
food-fat, certain other questions can now be definitely answered. 

hirst, the ^’isible fat is not in the abnormal form insoluble in 
ether. vSeo found in his one case that tlie opacity was cleared by 
etlier, and the same has been our experience. 

^ Second, the power of plasma to hold fat in clear solution is not 
diminished. In connection with the hj’pothesis of combined sugar, I 
formerly suggested a possible analogj' with fat, in that lipemia might 
be due to deficient combination of the fat, and raised the question 
whether the pancreas supplies anj-thing of importance for this combi- 
nation. Eeicher determined tlie fat before and after digesting blood 
wltli pepsin-hydrochloric acid, and concluded that the latter fraction 
has no importance. Seo mentioned lisible lipemia in only one of 
his depancreatized dogs, yet tlie blood-fat in the 'other instances 
was from 1 to 1.5 per cent. This might indicate an unusually 
high power of tlie plasma to hold invisible fat, and the same possi- 
bility seems indicated by some of our experiments, and would not 
be surprising in view of the high lipoid content. Accordingly, no 
significant reduction in the simple ability of the blood to “mask” 
fat has been demonstrated. On the other hand, Bloor’s belief is 
that fat must be combined into lecithin in order to be assimilated, 
and that a deficiency of this combining function is present in dia- 
betic lipemia. The facts at least suggest that methods used for 
testing the combination of either fat or sugar should not be too 
crude. 

Third, tlie relation of fat in plasma and corpuscles is of interest 
especially in connection with Bloor’s hypothesis. Unfortunately 
most of our determinations so far have had to be limited to tlie 
plasma, and onlj' a few analyses of corpuscles have been made. 
Thus far they indicate low total fat content in the corpuscles. 
Having controllable e.xperimental conditions, it should be possible to 
trace any significant alterations from tlie normal through tlie mildly 
lipemic animals to the extreme degree in the severely lipcmic ani- 
mals. This researcli is in progress, but it is better to omit discus- 
sion at present ratlier than attempt conclusions from insufficient 
data. 

Fourtli, lipemia is not due to li>TDerglyceniia. Imr example, 
mildly diabetic animals, even with abundant fat in the diet, imiy 
be made to show e.xtremc hj-pcrglycemia without corresponding 
lipemia. 

Fifth, lipemia is not due merely to absence of carbohydrate or 
loss of sugar from the body. r^Iaxinial phloridzin poisoning with 
feeding of notliing but fat, or tlie longest possible phloridzination 
on diet free from carbohydrate and high in fat, has failed to iirodnce 
in dogs anj-tliing resembling diabetic lipemia. 

Si-xtli, lipemia is not due to tlie presence of acetone bodies. 
Lipemic patients generally have acirlosis, but a case of lipemia 
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without ketonuria was described by Beumer and Burger. It is 
well know that many patients with severe acidosis and even coma 
show clear plasma. Bloor found “no definite relation between 
high blood lipoids and 'the occurrence of acetone bodies in the 
urine.” In dogs it can be show that the acidosis of phloridzin 
poisoning causes nothing like diabetic lipemia, that diabetic 
acidosis may occur without lipemia, and that marked lipemia may 
be present without acidosis. Maximal lipemia probably never 
exists without acidosis, but this is because acidosis goes with the 
general severity of the diabetes. 

Seventh, lipemia is not due to change in the reaction of the 
blood. The greatest possible reduction of the carbon dioxide 
capacity by diabetes, phloridzination, or chronic h^'^drochloric acid 
poisoning has produced none of the characteristic lipemia. 

Eighth, lipemia is not due solely to removal of pancreatic tissue 
within the limits mentioned. If enough pancreatic tissue is removed 
to produce even severe diabetes, but the actual occurrence of dia- 
betes is avoided by diet, the characteristic lipemia does not occur. 
In some such cases alimentary lipemia certainly persists longer 
than normal, but this may represent merely a slower digestion of 
fat owmg to the smaller supply of pancreatic juice. If the curve 
of the lipemia is lower as well as longer, it will indicate such delayed 
absorption. The characteristic of diabetic lipemia is that it both 
rises higher and falls more slowly than normal. I^Ten the assim- 
ilative disturbance is slight it may to some extent be balanced by 
the delayed absorption, so that the mere prolongation of slight 
lipemia becomes hard to interpret. These experiments are in 
lirogress and a sufficient number are not yet finished to permit 
positive conclusions. But it is certain, as stated, that the full 
diabetic lipemia never occurs in the absence of other sjTnptoms of 
active diabetes. 

Ninth, lipemia is not the result of breaking down of a h.ypo- 
thetical “fat function” by direct overstrain of that function. Here 
again tedious experiments extending over months have been 
involved. These experiments have proved that the heaviest and 
mo.st prolonged fat diets, in normal and partially depancreatized 
animals, neither increase nor diminish the susceptibility to lipemia. 
If the conditions are such that the fat-feeding give rise to glyco- 
suria and acidosis the lipemia begins to mount up; otherwise not. 

Tenth is the question of the relation of lipemia to the se\xTity 
of the diabetes. Up to the time of the present treatment which 
restricts fat in the diet, high lipemia has been considered a sign of 
very. bad prognostic import. Bloor found some elevation of blood- 
fat in all severe cases, normal or subnormal values in mild cases. 
Beumer and Burger have reported the only known instance^ of 
lipemia in mild diabetes. In dogs of the type described above' it 
is easy to show that the lipemia depends upon the sex'erity of the 
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diabetes. The partially depancreatized dog, -ndth relatii^ely little 
tendency to lipemia as long as he is kept free from diabett:s, acquires 
the marked susceptibility ■^dtliout any furtlier operation as soon 
as severe diabetes is brought on by overfeeding vitli any kind of 
food. The most striking experiment is to keep tlie plf^ma con- 
tinuously clear by carbohydrate or protein diet, then suddenly 
give a meal of fat. High lipemia is present ivithin a few hounj 
and persists for more than twenty-four hours. On continuance 
of fat diet the lipemia mounts to a point governed by the digestive 
power. As in human cases it is then unremitting, and like an old 
hjqierglycemia, varies relatively little with meals. Witli break- 
down of digestion, or on withdrawal of fat from the diet, the lipemia 
clears up in from one to several days, according to its intensity. 
The tables already referred to illustrate some of these state- 
ments. 

This permits discussion of the relation of lipemia to tlie internal 
pancreatic function. There may be three possibilities: Is lipemia 
due to disorder in some organ or in the general system secondary 
to the original diabetic disturbance? is it another manifestation of 
deficiency of the same hormone concerned in carbohydrate metabo- 
lism? or does it represent lack of some different internal secretion 
of tlie pancreas? There is sound justification for speaking of 
several internal fimctions of the pancreas. Diabetes is not a mere 
glycosuria or inability to assimilate glucose. There are abnor- 
malities in the metabolism of protein, fat, and doubtless of mineral 
substances which are primary and cannot be reproduced secon- 
darily by phloridzin or any other means. But it is possible that 
the various functions in question all belong to one internal secre- 
tion, and this. Unitarian hjqiothesis is inherently the most attrac- 
tive one. It is a plausible view tliat the pancreas supplies some- 
thing necessary for the sjmthesis and maintenance of protoplasm, 
that deficiency of this factor makes nutrition of the cells difficult 
and disposes to brcaldng dowm of their reserves, and that this 
tendency makes itself felt in regard to all classes of foods, but 
earliest and most manifestly in regard to the most labile and inost 
casUy excreted forms. Only positive evidence could justify a 
doctrine of plurality of internal secretions of the pancreas. 'Ihe 
Unitarian standpoint would have theoretical importance, for it 
might reasonably be inferred that the part played by tlie single 
hormone would be similar toward tlie various classes of foods. 
Glvcosuria and non-assimilation of carbohydrate — lipemia and 
acidosis — increased jirotcin cataboli.sm, aminosiiria, and chaugc,s in 
the creatin-crcatinin relation — diabetic edema and other anomalies 
concerning salts, all afford different lines of approach. If all alike 
are due to deficiency of a certain action of a single hormone, com- 
parisons will aid in learning what the action of this hormone is, anti 
by following the different trails it may be possible to track the tiling 
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home and master the secret of the internal pancreatic function 
and diabetes. 

Between the partially depancreatized animal without diabetes 
or lipemic tendency, and the same animal after feeding lias brought 
on severe diabetes and susceptibility to lipemia, there is only one 
kno^vn anatomical difference, which consists in exliaustion and 
degeneration of cells in the islands of Langerhans. The fact that 
this alteration and the lipemic tendency come on simultaneously, 
and are typically produced by pure carbohydrate or protein feed- 
ing, proves conclusively that the disorder underljdng lipemia is 
bound up to considerable extent with the other diabetic distur- 
bance and is not entirely independent. Possible evidence for the 
existence of more than one internal pancreatic secretion might be 
found in the discovery of Lane and Bensley that the islands of 
Langerhans consist of two different varieties of cells, filled with 
granules which stain differentially; these cells are believed to be 
independent in origin and type and not transitional or deriv- 
able one from the other. This histological interpretation is 
strengthened by Homans’ discovery that only the so-called Beta 
cells ordinarily degenerate in experimental diabetes, while the Alpha 
cells remain preserved even in advanced stages and show particu- 
larly dense granulation. This observation was confirmed in the 
work at this Institute. But it might still be possible that both 
types of cells are concerned merely in carbohydrate metabolism. 
Krumbhaar published the description of an important case of 
spontaneous diabetes in a dog in which the pancreas was about 
twice the normal size and its tissue appeared normal; and micro- 
scopic examination showed advanced degeneration of the Beta 
cells everywhere, along with less extreme but still marked exhaus- 
tion of the Alpha cells. Lipemia or acidosis was not found in this 
animal, but it apparently was not studied on fat diet, hlartin 
has discovered that some of our experimental dogs show this same 
degeneration of the Alpha cells. He is following up the mvesti- 
gation, but there has not yet been time for enough comparisons to 
establish the possible significance. ’iVlien a dog shows a dextrose- 
nitrogen ratio equal to that following total pancreatectomy, it 
will be interesting to know whether the Alpha cells are degenerated 
or not. If they are intact their part in carbohj'-drate metabolism 
will become very questionable. Material is available from animals 
of different species, different ages, different grades of intensity and 
duration of diabetes, on various diets, in nutritive states ranging 
from obesity to emaciation, with lipemia and acidosis present or 
absent, and with other physiological or pathological variations, so 
tliat it may be possible to throw some light on the function of the 
Alpha cells and the unity or plurality of the internal pancreatic 
secretion. 

The facts concerning human patients must also be considered in 
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this connection, and the question ivlicthcr the full conditions are 
reproduced in dogs. Granting that all patients with severe dia- 
betes have some tendency to liiieinia, is this tendency equal in all 
of them? When the majority of cases show fairly clear iilasma, and 
a small minoritj' show lipemia of 10 to 20 per cent., can it be main- 
tained that varying quantities of fat in tlie diet suffice fully to 
explain such differences? If there is another cause for the'di.s- 
crepancy, does this cause consist in some additional pancreatic 
disturbance, or in a breakdown! in some other organ or in tlie gen- 
eral system? It is imfortunate that accurate observations cover- 
ing this point have not been made; but probably most physicians 
wdio treat diabetes will have the decided impression that individual 
variations exist, and that the majority even of severe cases on heavy 
fat diet are not subject to the most intense lipemia. Though it is 
difScult to gauge the true severity of diabetes, possibly Beuuicr 
and Burger’s patient above mentioned manifested a special sus- 
ceptibility to lipemia in the presence of only mild diabetes. Several 
of the patients at tlie Institute have sliowm intense lipemia, and 
it is not evident that their condition was more severe or that they 
had eaten more fat than some others witlioiit lipemia. Certain 
patients under treatment were tested with heavy fat diets for 
otlier purposes and remained free from lipemia. On the other 
hand a very few incidental observations seem to indicate that 
■when there has been lieai'A" lipemia, and -when it and the glycosuria 
have been recently cleared up, a meal of fat may cause tlie plasma 
to remain turbid for more than twelve hours. The suggestivencss 
of these cliance observations is strengthened by the exiierience with 
dogs, in ■which such a phenomenon certainly occurs. It may prove 
■worth while to investigate whetlier patients react differently to 
such a test and ■whether it signifies a specific iveakness of fat 
assimilation. 

Certain observations seem to indicate tliat in dogs the tendency to 
lipemia may vary independently of the other diabetic symptoms, 
and that the governing conditions arc at least in part experimen- 
tally controllable. The ivork in progress must be carried further 
before it will be possible to decide positively concerning such 
observations or interpret their significance for the theory of dia- 
betes. The gist of tlie matter to date is tliat diabetic lipemia has 
been reproduced in- dogs, and there are Jiopes that^ the j>o.s,siI)Ic 
varying grades of susceptibility shown by human patients may lie 
experimentally imitated. 

II. Acido.sis. 

The second subject for discussion in connection^ with the role of 
fat in diabetes is acidosis. Here the primary requirement for ele.-ir- 
ness is a definition, and the one adopted may he said to rest on tlm-e 

bases. 
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The first of these is origin and general usage. The pioneer workers 
of the Naunyn school grasped this problem broadly and deeply; they 
did the principal work that has been done, and they marked out 
the fundamental lines which all subsequent research has followed. 
Hallervorden recognized the significance of the increased ammonia. 
Stadclmann attributed coma to acid and suggested alkali therapy; 
it is noteworthy that he used in this connection the term acid intoxi- 
cation, not acidosis, Minkowski perceived the presence and mean- 
ing of the diminished carbon dioxide content of the venous blood. 
]\'Iagnus-Levy determined the balance of acids and bases in the urine. 
But Naunyn introduced the term acidosis, and said, “ AVith this word 
I designate the formation of /J-oxybutjTic acid in metabolism.” 
The name and definition received general adoption, and have been 
used also by the opponents of the Naunyn school who believe that 
the intoxication and coma represent something other than a simple 
shift of reaction. The more recent followers of Naunyn should not 
pervert his definition, which has been acceptable to both parties; 
and even if the word must become the exclusive property of either 
faction, it is not for the losers to carry off the nomenclature. 

The second basis of definition is that of need and distinctiveness. 
Diminished alkalinity, increased hj'drogen ion concentration, lower- 
ing of carbon dioxide, decrease of buffer salts, and (for the symptoms 
of these changes) acid intoxication — all these terms have definite 
meanings, and to appropriate the name acidosis for any one of them 
is merely to create a useless synonym. No other name but acidosis 
exists for the metabolic process which it denotes. Ketonuria and 
ketonemia have their accurate place but do not cover the ground. 
Possibty the word ketosis might be suggested and used for special 
purposes, but the change of established usage would be difficult and 
seems unnecessary. It may be urged that there are states of increase 
of other acids, lactic, phosphoric, etc. If desired it may be feasible 
to include these under a broad interpretation of acidosis, and to dis- 
tinguish them when necessary from acetone body or diabetic 
acidosis. But the latter is the original and most important type, 
and the name ac'dosis belongs preeminently to it. 

The third ground for the definition is its fundamental signifi- 
cance. Here may be seen the sound judgment of Naunjoi in 
defining on the basis of metabolism, not of reaction. A defhiition 
must be qualitative not quantitative. Criteria of reaction vary 
with the tests; the finer methods of today reveal changes not 
formerly perceptible, and future technic may give truer apprecia- 
tion of the physiological balance in the blood or may follow changes 
into the cells. But the metabolic disturbance in question is con- 
tinuous and must be regarded as a unit. It is recognizable at a 
time when the jirotective mechanisms of the body are apparently 
efficient to prevent any abnormality of reaction, and it persi.sts in • 
spite of any dosage of alkali, l^urthermore, a comjjarison with 
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tJTilioid fever^ is illustrative. Fever is a prominent feature in 
tj'phoid infection and has been embodied in the very name of the 
disease. Also, simple hj'perpjTexia is a possible cause of death, 
and rightly or WTongly many physicians believe that they bene- 
fit patients and even save lives by treating this sjTnptom ^^^th 
cold bathing or other measures. Nevertheless, the proper defini- 
tion of tjnphoid fever must be in terms of infection with Bacillus 
tjTjhosus and not in terms of fever. Similarly, the acid character 
of the products in acidosis is important and has received recogni- 
tion in the name of the condition. Simple displacement of reac- 
tion may be a cause of intoxication and even death, and clinical 
improvement and even the saving of life may be achieved tem- 
porarily by the mere administration of alkali. ^But the metabolic 
disturbance back of it all is the real thing to be defined and compre- 
hended and treated. A slight objection might conceivably be 
raised on the basis of rare cases of reported coma without acetone 
bodies. But there is the old-time answer that such cases though 
occurring in diabetes may not be diabetic coma; and there is no 
evidence that a definition based on reaction would fit them any 
better. For these reasons it seems best to retain the definition 
of acidosis in the original sense of Naunyn — namely, as that state 
of metabolism of which the presence of abnormal quantities of the 
acetone bodies is tlie one knovm constant characteristic. 

This leads to the question of tlie origin of the acetone bodies. 
Their appearance was first ascribed to fermentation of carbo- 
hydrate, tlien to breakdown of body protein. jMore recent e-xperi- 
ments witli phloridzin and liver perfusions prove the possibility 
of a partial derivation from tlie leucm, tyrosin, and phcnylalanin 
of the protein molecule, while the greater portion of the amino- 
acids form glucose, and tlie exact status of some of them is uncer- 
tain. But tile work of Rosenfeld, Hirsclifeld, Geelmuyden, Hlagntis- 
Levy and otliers made it apparent that the principal source of the 
acetone bodies -is fat. The disposal of fat up to tlie point of its 
leaxdng the circulation and entering tlie cells was discussed under 
lipemia. Aside from storage its fate in the cells is supposedly 
combustion proceeding through successive carbon groups, the 
best accepted chemical view being the beta-o.vidation ln'pot!!esi> 
of Knoop, according to which butiTic and /3-oxybut\Tie acid may 
be normal intermediary products and excretion of the latter max 
represent merely imperfect combustion. One molecule of higher 
fatty acid could thus furnish only one molecule of /9-oxyhutyne, 
and iMagnus-Levy calculated that the quantity thus availahJc 
corresponds to tlie maximum knomi e.xcretion. but that in 
cases this demands a molecule of acetone botlies from practual x 
everv molecule of fat burned. Acetone is a secondary and chieJly 
abnonnal product, but there is a question which of tlie otiier 
liodics is primary. Formerly, diacetic acid xx-as behexed to ''e 
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derived from jS-oxj^butyric bj'’ oxidation, but Maase, Blum, Dakin, 
and Marriott have brought evidence that the reverse may be true 
and that diacetic acid may be the prirnary product formed from 
butjTic and i3-oxybutyric be derived from it by reduction. The 
orthodox belief is that all cells, including muscle cells, burn fat 
directly. Von Noorden is one of the very few who imagine that 
the muscles can burn only sugar, which the liver forms from fat 
for their use, and that acetone bodj'^ production is associated vdth 
the formation of sugar from fat. It is a common belief that the 
acetone bodies are produced largely or chiefly in the liver. In 
Embden’s laboratory, perfused livers have been shovm to form 
acetone, while kidney, lung, and muscle formed none; furthermore, 
the livers of depancreatized and phloridzinized dogs formed several 
times as much acetone as those of normal dogs. Also, Fischler 
an^ Eossow phloridzinized Eck-fistula dogs and found that these 
animals, with ligation of the portal vein and drainage of the portal 
blood directly into the vena cava instead of through the liver, 
showed less ketonuria than ordinary dogs likewise receiving 1 gram 
of 'phloridzin daily; but with the reversed Eck-fistula, that is, 
with ligation of the vena cava and drainage of its blood together 
with the portal blood through the liver, the ketonuria was increased 
above that of the controls. The experimental evidence thus seems 
strong, but it requires criticism. It would be well if more work were 
done along the lines of Fischler and ICossow, to learn whether their 
results are significant or accidental or whether any other conclu- 
sion is possible. Too much importance must not be attached to 
perfusion experiments or to the milligrams of acetone formed. It 
may well be conceded that liver cells are able to form acetone, also 
that acetone formation is more active in depancreatized and 
phloridzinized than in normal animals. But the negative experi- 
ments with muscle and other organs do not prove that they are 
unable to form acetone bodies or that the quantity which they form 
is small. For example, authors have reported that the liver per- 
fused with glucose forms glj^cogen, but no one has demonstrated 
the formation of glycogen when muscles are thus perfused, and it is 
certain nevertheless that muscles in the living body form much 
glycogen. The function of the liver is primaril}’' metabolic; per- 
haps for this reason it gives more positive results on perfusion than 
other organs in which the metabolic is subsidiary to other func- 
tions. At any rate the reason for the close scrutiny of these experi- 
ments lies in their disagreement with the chemical views of fat 
metabolism above mentioned. It would 'seem that only in the 
tangled field of diabetes could writers put together such doctrines 
as the predominant production of acetone bodies in the liver and 
the chemical views of Magnus-Levy arid Ivnoop, Avith no conscious- 
ness of conflict. If there is anything like the excretion of one mole- 
cule of acetone bodies corresponding to each molecule of fatty acid 
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burned, and if it be claimed that any large proportion of tlie ace- 
tone bodies arises in the liver, it follows eitlier tliat the liver is 
burning this same high proportion of the fat, or else that the muscles 
are burning part of their fat perfectly wlnle the lii-er is breaking 
up individual fatty acid molecules into several molecules of acetone 
bodies. \on^ Noorden's liA-pothesis is at least consistent on tliis 
point. But if, according to the accepted belief, cells in general 
attack the fat molecule directly, tlien acetone bodies are formed 
where the combustion occurs. In Woodyatt’s metaphor, the engine 
"smokes” with acetone bodies. And since the great prepon- 
derance of combustion is in the muscles, it follows tiiat the pre- 
dominant formation of acetone bodies is in the muscles. The 
only escape would be in an improbable assumption that the 
muscles burn fat to a certain point and that hjTJothetical products 
are conveyed from them to the liver to be formed into acetone 
bodies. The proof for the chemical theories is not absolute, but 
it seems stronger than that for the origin of acetone bodies in the 
liver.. Therefore, the most probable view at present is that the 
formation of acetone bodies takes place mainly in the muscles and 
other organs and only to a minor extent in the liver. 

- It is impossible in the present space to review the literature of 
acidosis or even the literature of fat-feeding, whicli more directly 
concerns tlie present topic. It is well known that fasting human 
beings regularly show ketonuria. It is not generally appreciated 
how widely this phenomenon varies even in supposedly normal 
persons. Waldvogel and Brugscli observed instances in which 
fasting produced only trivial acetone excretion. Benedict's faiting 
man, eliminating ajiproximately 2 to T grams of acetone bodies 
daily, may be considered a fair average. The upper extremes 
are represeuted in reports by Von Noorden of excretion of 4S 
grams in three days of fasting by a girl witli gastric ulcer, by Btin- 
niger and IMohr of excretion of over 24 grams in one day by a 
fasting woman, and by Gerhardt and Schlesingcr of 40 grams daily 
in hysterical vomiting. The available store of body fat is one 
imjiortant factor, and Folin and Denis published a recent illustra- 
tion of marked acidosis with .s.Ainptoms in fasting obese ivomeri. 
But it is not certain that this is the sole variable, and only a large 
statistical .study could show Avhethcr normal persons of similar 
nutrition have inherently different susceptibilities to acido.sb. 
Ketonuria likewise results from sim])le carbohydrate abstineneCf 
and fasting ketonuria is increased by protein-fat diet. Protein is 
considered antiketogenic in normal persons, the glucosc-formintr 
amino-acids prevailing over the others. FA'idcnce that it ma.' 
give rise to ketonuria has Iieen offered by Bosenblooin and Ilurtlej 
for diabetic jiatient.s and by Kirk for clepanereatized dogs. Stadi 
an effect is jmssible through loss of the carbohydrate portion lea'- 
ing the ketogenetie portion, through a simple stirring up of nietabt)- 
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lisin and eliiniiiatiou (just as a subinaximal I) : N ratio in a fasting 
(lepancreatizcd dog may rise to maximal on feeding), and, in human 
patients, probably through aggravation of the essential diabetie 
process. In line -with tliis, a high protein diet is inadvisable for 
the average patient threatened with coma. Fat constitutes the 
essential dietary cause of ketonuria in normal persons; for example, 
Landergren and Forssner thus produced excretion of some 40 
grams of /S-oxybutyric acid. Attempts have been made to estab- 
lish the quantity of carbohydrate requisite to prevent acidosis, the 
figures generally being set at 50 to 150 grams. Geelmuyden found 
that more, perhaps 200 grams, might be necessary to abolish an 
existing acidosis, also that the quantity required varies with the 
quantity of fat in the diet. Zeller worked out a law that for pre- 
vention of acidosis one molecule of sugar must burn for each two 
molecules of fat, which means the ingestion of one part of carbo- 
hydrate for fom’ parts of fat. Von Noorden and his followers 
have emphasized the wide discrepancies between different dia- 
betics as respects the relation between carbohydrate assimilation 
and acidosis ; for example, Mohr’s comparison between two patients 
under similar conditions, one of them excreting less than 1 gram 
of /S-oxj'-butyric acid and the other over 15 grams, and his records 
of other patients with abundant ketonuria while assimilating 120 
to 150 grams of carbohydrate. But Mohr mentions a similar dis- 
crepancy between two non-diabetics, and Forssner excreted 33 
grams of /S-oxybutjTic acid with 40 grams of carbohydrate in his 
diet. Gigon tabulates the Landergren and Forssner experiments 
to show that individual idiosyncrasy is as marked among non- 
diabetics as among diabetics. It is well recognized, as shown in 
experiments of Reich quoted bj'- Rosenfeld, that an initial ketonuria 
generally diminishes on continuance of the same diet. This behav- 
ior of normal persons is usually shoi\m by diabetics who do well, 
aftd Mohr states that obese persons respond similarly. Folin and 
Denis observed that repeated fasts in obese subjects produce, so 
to speak, an “immunity” against acidosis, and the same has been 
noticed a number of. times in our diabetic patients. A minority 
of diabetics develop serious acidosis on fasting, but when a short 
period of suitable diet, even protein-fat diet, is interposed no case 
has yet been encountered in which a second fast was not well 
borne. On the other hand the Landergren-Forssner experiments 
give no indication of any such “immunity” to excessive fat diet. 
The great lack is of normal data. The Eskimos are much talked 
about but have never been studied. It is really unknown to what 
extent the normal human organism can accommodate itself to fat 
combustion or what proportion of protein or carljohydrate is the 
minimum necessary permanently to prevent acidosis. Some 
interesting acetone and ammonia figures ought soon to become 
available from severely diabetic patients who are kept free from 
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glycosuria for long periods on diets low in protein and carbohydrate. 
The fat tolerance in such patients seems to differ widely. Tlie sus- 
ceptibility to acidosis may perhaps also be governed partly bv 
variables such as the age or the level of nutrition, whetlier liigli or 
low. Tven under identical conditions the atteinjit to establish a 
universal rule on this point promises to be fruitless, for the reason 
that tlie widespread belief regarding acidosis as governed solely 
by^ a supposed ratio between fat and carbohydrate in combustion 
is incorrect. The existing evidence against it may be summarized 
as follows: (1) the seeminglj* constitutional idiosyncrasies mani- 
fested by both diabetic and non-diabetic individuals, sho^vn in the 
literature; (2) tlie acidosis in certain infections, intoxications, 
liver necroses, - and in the cyclic vomiting and gastro-intestinal 
crises studied by Howland and Marriott and others in which defi- 
ciency of carbohydrate seems an inadequate explanation; (3) the 
acidosis which Taylor produced hi himself by an ash-free diet of 
seventy-odd grams of protein, 120 grams of fat, and 200 grams of 
sugar. It is well for tliose who think of acidosis as necessarily 
due to lack of carbohydrate to bear in mind tliis well-authenticated 
case in which it was produced by lack of salt on a diet adequate 
in protein, moderate in_fat, and liberal in carboliydrate. Rumpf 
and Joslin's idea of the importance of salts for threatened coma 
may find an analogy here. The fact that salt starvation has not 
had tliis effect in other such experiments perhaps adds to tlie evi- 
dence of personal idiosjmcrasy. The experiment might bear 
repetition in subjects presiunably disposed to acidosis, as the obese. 

Notwithstanding that fat higestion has been proved to create or 
increase ketonuria in both normal persons and diabetics, fat has 
remained the one unrestricted food in diabetes. Even Forssner 
saw reasons to justify tlie prevailing treatment, considering that 
tolerance for fat is acquired, that its addition to protein then 
increases ketonmia by only a few grams, and that its use is prefer- 
able to undernutrition. Naunyn, von Noorden and all other-s 
have agreed that fat should be witlidrawn only in the presence of 
threatened coma. The few VTiters ivho have advocated occasional 
restriction of fat have merely favored limiting it to the caloric 
requirement of a maintenance diet. The more common practice 
has been to push fat by all possible devices to the utmost limit of 
the digestive power, with the idea of building up strength and 
nutrition. Another support for tlie fat diet was given in the state- 
ment that the lieaHest fat feeding only slightly incrca.'ms the com- 
bustion of fat, the surplus being stored. In this connection the 
question arose why tlicu ketonuria should be increased by fat 
ingestion, and various authorities inclined to the view that food- 
fat may somehow behave differently from body fat in mctaiiohsm. 
hlurliii and Lnsk proved that six hours after taking To grams of 
fat a do"’s heat production may be 30 per evnt. above tlie basal. 
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The protein-sparing power of fat is known to persist in diabetes. 
Therefore the absolute and relative • increase in fat combustion 
now appears a sufficient explanation of the slight increment of 
ketonuria following any single fat meal, and the summation of 
such effects presumably accounts for the results of longer feeding, 
so that there is at present no evidence of a metabolic distinction 
between food fat and body fat. The relief of diabetic acidosis by 
fasting is doubtless due not only to diminished combustion of fat 
but also tp a beneficial effect of undernutrition upon the assimila- 
tion of all classes of food. The fact that patients with severe 
diabetes frequently become almost free from acidosis, under the 
circumstances which give rise to a very appreciable acidosis in 
normal or mildly diabetic persons, would not appear so paradoxical 
'if we had adequate information concerning the reactions and 
accommodations of normal subjects under truly comparable con- 
ditions. The diabetics merely demonstrate a reserve power in 
the human organism which normal persons could doubtless bring 
forth under an equal stimulus. Typical of the former treatment 
of diabetes has been the period when the patient was evidently 
developing this power and becoming able to live on protein-fat 
diet with little or no ketonuria; then the later period with heavy 
ketonuria, whether sugar-free on strict diet or glycosuric on mixed 
diet, and the necessary end in coma. The moral is that the natural 
or reserve powers of assimilation should be protected in treatment 
and should not be broken down by overfeeding with fat or any 
other food. The material for clinical experiments heretofore has 
comprised either fahly mild cases or severe cases with the usual 
heavy and fluctuating ketonuria. The tests under these condi- 
tions have failed to reveal the insidious and cumulative injury 
caused by fat. When severe cases are made free from glycosuria 
and ketonuria, a material is afforded upon which any careful clini- 
cian can convince himself of the harm of excess of fat. Washing 
butter to remove traces of lower fatty acids while overwhelming 
the system with fat which must necessarily be katabolized into 
lower acids is one of the absurd practices of past treatment now 
abandoned. And finally it is to be noted that severe cases kept 
alive for months or years on low protein and carbohydrate, with 
glycosuria and acidosis kept up essentially by fat, are the cases 
that offer the greatest difficulty for successful treatment or for 
building up a tolerance for any kind of food. 

It is important to extend researcJi on acidosis to species other 
than man. A really satisfactory reproduction of the Imman con- 
dition is one of the greatest needs, for the very sake of the knowl- 
edge of how to produce it, and also for the opening up of a subject 
which always comes when it is made susceptible to animal experi- 
mentation. It is also desirable to studj’’ this disorder in species 
which do not so closely imitate man, because in man certain fea- 

VOL. 153 , NO. 3 . — ^xiARcn, 1917 . 12 ■ 
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tures are found quite regularly associated, and are generally con- 
ceived as belonging together, and it is valualde to learn whether 
this association is inevitable, and if not, to take such an ojipor- 
tunit\- to study the individual factors thus separated. There is 
no^ known laboratory animal ivhich reacts precisely like man in 
this respect. Some apes or monkeys may be e.vpccted, according 
to Baer’s findings, to show fasting ketonuria; but the large ones 
are too scarce and expensive, the smaller ones lack stamina, and it 
is doiibtful if any of tliem can meet the requirements of appetite 
and digestion. Other species, as a rule, show ketonuria neither on 
fasting nor on protein-fat diet. A distinction is generally held 
between carnivorous and other animals, presumably on the assump- 
tion that animals accustomed to carbohydrate will have difficulty 
in burning fat without it, and on' a vague generalization of- the 
observations that dogs and cats are less easily subject to acidosis 
than man. The first thing learned in studjdng a variety of species 
is that this distinction is wholly mythical. There are differences 
between species but none between classes of animals. Baer 
observed that herbivora are as immune to fasting ketonuria as 
the carni\-ora. He reported ketonuria in a pig on fasting but not 
on protein-fat diet. A pig which we studied at the Institute proved 
more resistant to ketonuria than any dog; and persons who may 
have cherished a secret objection to being classed as the metabolic 
brothers of the omnii'orous pig may be gratified by our experience 
that no other mammal reacts less like man. On the other hand 
the tjqiically carnivorous badger shows ketonuria, which in diabetes 
begins almost simultaneously with tlie glycosuria. The dog is the 
be.st and most human of animals in the laboratory as elsewhere. 
He talks with his eyes and tail instead of his tongue, and there are 
some metabolic differences of similar degree. But he has told us 
so much of what we know about diabetes that it would be impor- 
tant to find a way for him to reveal the one thing on which he has 
tlius far given scanty and unsatisfactory information, namely, 
diabetic acidosis. There is evidence that the dog stands ready as 
usual to do liis part, and the fault has been with us. A on Xoorden 
and iMohr have tried to make the matter too simple by affirming' 
that if a dog is kept a long time on bread diet so as to accustom 
him to carbohydrate like man and then changed suddenly to atact 
meat diet, a heavy ketonuria results. Xo experiments are cited m 
support of this assertion, which would seem to be imaginary; 
rate it is untrue, as we have found in a sufficient number of dog^' 
some of wiiich had lived on carbohydrate for their entire !lvc^. 
But Xeubaucr states the observation that very young dogs ina> 
show ketonuria on fasting, thus presenting an unusually close 
similarity to man. Veterinary literature proves that dogs are su>- 

5 Von N'oordon, Die Zm-tcrkranklieit, 1!U2. p. laV. 
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ceptible not only to spontaneous diabetes but also to the termi- 
nation in coma. Fasting phloridzinized dogs show heavy ketonuria, 
and von Mering, Lusk and others described the limp and semi- 
conscious state which may result. Marriott demonstrated ketonemia 
in such animals, and we have found high ketonuria and low car- 
bon dioxide in the terminal condition, which therefore seems truly 
analogous to diabetic coma. But as usual there are differences 
between phloridzin poisoning and diabetes. According to Baer a 
phloridzinized dog shows ketonuria only when there is a negative 
"nitrogen balance. Perhaps this is why Geelmuyden found fat to 
diminish the ketonuria. None of our experiments have dealt with 
nitrogen balance sheets, but the impression certainly is that phlo- 
ridzinized dogs show ketonuria on diets moderate in protein and 
high in fat, and this is strongly in accord with the probabilities. 
The most important distinction lies in the effect of carbohydrate 
and protein. Benedict and Osterberg proved that protein feeding 
causes a fall of 50 to 00 per cent, in the ketonuria even though the 
D : N ratios showed that all sugar formed from protein was quan- 
titativelj'' excreted. Obviously, protein does not work such a 
transformation in diabetic patients, and these authors correctly 
concluded that great caution must be used in interpreting the 
results of acidosis experiments in phloridzinized animals. The 
great majority of totally depancreatized dogs show only slight 
ketonuria and no coma or other acidosis sj^'raptoms. Sass using 
the Loevy-Zuntz titration method could detect no lowering of 
alkalinity in their blood. From the large number of depancreatized 
dogs ill the Minkowski clinic Allard was able to report several 
dying in coma with considerable ketonuria. Ivirk notes some 
similar deaths in his pancreas-fed dogs, also a higher ketonuria 
when fat was fed along with pancreas. Apparentlj^ the lower 
D ;N ratio of the depancreatized dog suffices to explain the less 
marked acidosis as compared with tlie fasting phloridzinized dog, 
especially in view of the large quantities of protein katabolized. 
The great objection to totally depancreatized and Sandmeyer dogs 
is theh’ cachexia and defective digestion. 

Having dogs with severe diabetes and satisfactory digestive 
power, and desiring to produce in them if possible a facsimile of 
clinical acidosis, it is reasonable to proceed by subjecting them to 
the same conditions as human patients. To the question whether 
successful results can thus be obtained in dogs, the experiments 
now permit answering yes; tliat acidosis can be regularly pro- 
duced in dogs not merely in one way but in three ways, of which 
gradations and combinations exist, but which are most conveni- 
ently described separately, in order to sliow the com])lete imitation 
of tlie human phenomena. 

First we may take the classical treatment of severe diabetes. 
'Idiis has been ba.scd upon a too clever caloric conception. The 
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tendency of the diabetic is to emaciate because of deficient assimi- 
lation. The superficially smart idea has been to force up liis 
weight by the trick of crowding calories into the diet to replace 
those lost in the urine, and of supplying these calories in the form 
of a food of which the body has only slight ability to relieve itself 
by excretion, namelj^, fat. The dog is an ideal subject for such a 
treatment. On the one hand, by reason of his lower D : N ratio, 
he loses less sugar than the very severe human cases, and he has a 
natural high resistance to acidosis; on tlie other hand, he is able to 
digest and metabolize far more food per kilogram of body weight' 
than any human being. Therefore, it is an interesting experiment 
to take a suitable dog, free from cache.xia, and see what happens 
when he is forced eitlier to hold or to gain weight in the presence 
of severe diabetes. He cannot long hold weight on carbohydrate 
or protein; the one food for tlie purpose is fat. Jt is like the old 
fancy of the irresistible force meeting the immovable body; and 
in the present instance either digestion or metabolism, no matter 
how strong, must break down. Sometimes it is the former. In 
some dogs, and in any dog if the diet is not carefully adjusted, 
vomiting, diarrhea, and loss of weight prevent a perfect result. 
The tendency to digestive disturbances is like tliat of human 
patients on similar treatment. If digestion and absorption remain 
adequate, the breaking down of metabolism is manifested by 
increasing acidosis. There is repugnance to fat and hunger for 
carbohydrate as in human patients, but tlie animal’s wishes must 
be disregarded, as has been done in human eases, and tlie fat given 
forcibly if necessary. The highest fat diet is the most quickly to.xic, 
but excessive quantities of fat are not required, and both protein 
and carbohj'drate aid digestion and do not interfere with tlie 
result so long as fat is continued. In the long run suet is probably 
tlie forrti of fat best liked and digested. Talcum powder is useful 
in tlie diet to control diarrhea. For tlie size of dogs used, the 
acidosis diet has sometimes been 150 to 200 grams suet and 200 to 
400 grams beef-lung, or 100 to 150 grams suet, 200 grams lung, 
and 50 to 150 grams bread. Lipemia is present; there is malaise 
and depression of spirits as in patients with acidosis, and digestive 
upsets increase. If the animal is well suited for the purpose, if 
the diet is properly adjusted, and if there is enough day and mght 
watching of all details, it can be shown that dogs thus go into fatal 
diabetic coma on full mi.\ed diet. Dog 327 was our fir.st and a 
very ti^iical case. Table IV shows the clinical details of tins final 


Second, we may take the customary treatment of moderate dia- 
betes and illustrate it in dogs. Suppose that suitable operatmn 
and overfeeding have produced a condition in which there is inar vt 
glvcosuria on a kilogram of lung, but sugar-freedom on SOO ^mi 
lung, along with a fair state of nutrition and entire absence ot 
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ketonuria. Now place the dog on 600 to SOO grams lung and 100 
to 200 grams suet, according to tlie classical method. There is 
no glycosuria, weight is gained, and the condition is splendid for 
weeks and possibly months. The treatment is highly successful. 
Closer examination shows the presence of hyperglj^cemia and slight 
ketonuria, which are usual in the patients of corresponding type. 
Glycosuria follows, illustrating the spontaneous doAraward prog- 
ress which the authorities describe. This is cleared up by a few 
fast days on the Naunjm plan and the diet is again adjusted; it 
may now be 400 grams lung and 200 grams suet. The gain in 
weight continues as before, with hyperglycemia, ketonuria, and 
subsequent glycosuria. Again the fast days are used and the pro- 
tein diminished, so that the diet is perhaps 200 grams lung and 200 
grams suet. The same cycle is repeated. Now the dog is in splen- 
did condition and spirits, the coat sleek, the appearance such tliat 
he might create a good impression out walking in tlie park, only he 
has difficulty in remaining sugar-free on even the protein mini- 
mum, and tlie fat may be pushed higher to maintain nutrition 
against the repeated fast days. If the dog has actually been kept 
fat, a fasting period about this time may diminish the glycosuria 
or it may remain high. The previously lively and hungry animal 
begins to shoiv a cmious little mournfulness and complete repug- 
nance to food. A day or two later vomiting of clear mucus begins, 
and the dog drinks and vomits water. The acetone reaction is 
heaA^y; the ferric chloride may be heavy or slight. The alkali 
reserve of the blood falls loiv, and the complete pictiue of patients 
who go into fatal acidosis on fasting is reproduced. Dogs of the 
tjqie first described are also subject to this result of fasting if they 
have been kept fat enough, but fattening is easiest in absence of 
glj’cosuria. As in human patients this form of acidosis more 
resembles tlie collapse or heart-failure type of Frerichs. The 
respiration is less typical and consciousness may be retained prac- 
tically to the end. The outstanding features are the nausea and 
vomiting and the profound collapse of strength. Table II represents 
the terminal stage of tliis condition in dog 280. 

Incidentally it may be noted that the cacliexia which sometinn’s 
causes an apparent suppression of sugar formation in fasting depan- 
creatized dogs is absent in these severely diabetic, partially depan- 
creatized animals, so that their glycosuria and hypcrglycenua 
typically persist almost or quite to tlie time of death. 

The third type of acidosis in flogs is e.\cmplified by diabetic 
animals kept free from glycosuria by regulated diet or by tho^c m 
Avhich the amount of pancreatic tissue rcmm'cd is not quite siilli- 
cient to give rise to diabetes. They arc free from Jjeifioi^i.s on 
protein diet or on fasting, but on a carbohydrate-free diet Ingh )» 
fat thev sooner or later develop marked ketonuria. '1 he protein 
ration mav be governed by the capacity of the .stomach. 1 ml)- 
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ably higli protein tends to increase susceptibility to diabetic 
glycosuria and diminish the tendency to ketonuria. These experi-' 
inents also may extend over weeks or months, but we have proved 
upon many dogs that with enough fat in the diet the result is 
invarialile. The qualitative acetone test is heavy but the quanti- 
tative output relatively small, generally below 1 gram. An example 
of this condition is given incidentally in the record of dog 356 
(Table V) , with potentially severe diabetes. Partially depancreatized 
non-diabetic dogs on a diet of 150 to 300 grams suet and perhaps 
an equal amount of lung may thrive in spite of ketonuria for a 
longer or shorter time. Ketonuria is apt to be slight. But the 
final outcome appears in one of two forms. One may be digestive 
failure and consequent loss of weight and strength, with cessation 
of ketonuria. In the other form the routine measures against 
vomiting and diarrhea may succeed, but the end comes witli a 
remarkable spastic and ataxic condition, with terminal weakness, 
convulsions and death. The absence of ketonuria in adult normal 
dogs on fasting has been confirmed, and has been found true also 
on high fat diet extending over several months and still continuing. 
Tests on puppies are only beginning. One young collie suddenly 
showed a heavy acetone reaction after two weeks of fasting. Higli 
fat diet was immediately given. On the third day of this the dog, 
which was not known to have been pregnant, aborted. This was 
some two weeks ago. The acetone reaction with low quantitative 
values has not ceased, but the dog continues to act well. It is not 
known whether this idiosyncrasy is present because the dog is young, 
or because of the collie breed, or because of the pregnancy. Normal 
controls flourish indefinitely, without ketonuria or with only traces, 
on the same fat-protein diet which causes acidosis in partially depan- 
creatized dogs. A certain number of normal dogs with a sufficient 
preponderance of fat over protein in the diet develop ataxia 
and fatal intoxication seemingly identical with that of partially 
depancreatized dogs, but ketonuria is generally absent or slight. 
Digestion is upset in them as in tlie partially depancreatized animals; 
accordingly, ketonuria cannot be attributed to fatty indigestion. 
This state of intoxication will require subsequent mention. In 
partially depancreatized animals the sugar tolerance is dimin- 
ished. If the ketonuria be interpreted as a diminished fat toler- 
ance, it affords no evidence concerning the unity or plurality of 
the pancreatic secretion, and in absence of evidence the presump- 
tion remains in favor of the former. These experiments are mainly 
useful as showing that a species which normally has a high resis- 
tance to acidosis is made readily susceptible by partial pancreatec- 
tomy, and as thus furnishing conclusive proof that the simple 
balance between fats and other foods does not alone govern 
ketogenesis but that a specific internal function of the pancreas is 
at least one of the factors concerned. 
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Of various points perhaps deserving mention, six features of 
canine acidosis will be chosen for separate consideration. First 
there are some peculiarities of species seen in the clinical picture. 
A characteristic of human coma is that the cerebral centers are 
anesthetized while the respiratory center is stimulated. It may 
be taken as a general rule that dogs lose consciousness less readily 
than men, and this applies to their diabetic coma. They begin 
by showing weakness, drunken gait, and dyspnea especially on 
slight exertion. The symptoms increase until the animal cannot 
stand, and the Kussmaul breathing may be typical. The corneal 
reflex is practically never lost, and even attention to surroundings 
may be preserved almost to the last. It might appear that the 
motor centers are selectively intoxicated, until observation shows 
there is apparent absence of pain in the exposure of bloodvessels 
or other operations, so that the sensory depression is fully equal 
to that in human coma, in which a knife-cut frequently provokes 
some response. The low blood-pressure emphasized by Ehrmann 
and the soft eyeball noted by Riesman and others have not been 
tested. Diarrhea sometimes occurs with human coma; in dogs it 
is invariably present and tinged with dark blood. It occurs whether 
the coma is produced by feeding or fasting, by diabetes or by 
phloridzin. It is therefore of metabolic not of digestive origin. 
At autopsy the liver is typically large and fatty and much fat may 
be present in the bod3^ There is more or less venous engorgement 
of the intestine and other viscera, which is the only apparent 
explanation of the bloody diarrhea, though the bowel contents 
begin to appear bloody only toward the rectum. 

Second, there is the obvious question of the influence of reaction. 
Toward the end the carbon dioxide capacity of the plasma falls 
as in human cases, and to a quite similar level. But one advan- 
tage of studying the same phenomenon in various species is seen 
in the fact that in the dog it is easy to maintain normal or super- 
normal alkalinity of the blood from start to finish, or to raise it 
suddenly toward the end when it has fallen. In man this is diffi- 
cult to accomplish even by the highest alkali dosage, but some 
clinicians have asserted that continuous alkalinity of the urine 
has failed to save then patients. A few personal observations, 
and my conception of the acidosis process, have convinced me that 
this view is essentially correct. Probably the typical dyspnea and 
coma never occur in man or dog except with acid intoxication. 
Probably the upholders of the acid intoxication tlieory of coma are 
correct on this point, which is, after all, their main contention. 
Where they seem to be clearly vTong is in tlie more important 
matter of extending this idea to mean that a maintenance of reac- 
tion would prevent intoxication. Conceivably the secret of the 
improvement sometimes produced by bicarbonate may lie in an 
- unloading of toxic substances from the cells rather than in a shift- 
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iiig of the alkali-acid equilibrium per sc. Aside from a possible, 
very brief, rise in blood-pressure, sodium bicarbonate intraven- 
ously or otlierrvise brings no visible benefit to a dog dyin" of 
acidosis. Keeping the alkaline reserve of the plasma contiliuously 
normal by means of it or any form or combination of alkaline 
salts apparently does not prolong the life of a diabetic dog by a 
single day. The experiments support the conception that acidosis 
and coma essentially represent an intoxication due to a specific 
breakdov-n in metabolism, and that the tendency to alteration of 
reaction is only an incidental phenomenon. 

A third point, closely connected with this, is the ammonia excre- 
tion. This was considered tlie most reliable index of acidosis until 
the introduction of the tests of alveolar air and blood. Hesearches 
beginning with Walter ha^’-e established that different species \'ary 
in their ability to protect themselves against acid intoxication by 
ammonia formation, and that the quantity of ammonia that can 
be produced is partly governed by the amount of protein in the 
diet. Owing particularly to the work of INIagnus-Levy and his 
masterly reviews of the literature, the prevalent tendency is to see 
in the ammonia solely a reaction to acid poisoning. Therefore, it 
is well to read the excellent review by Ewing, which gives fairer 
consideration to other factors possibly concerned. Since the early 
work of Minkowski, Schiitz and others it has seemed that the liver 
function is one governing factor, and Allard, Roily and others have 
upheld the importance of tliis element in diabetic acidosis. The 
dog exiieriments promise to contribute information on this jioiut, 
but they do not yet permit a conclusion. Normal dogs seem regu- 
larly to show low ammonia notwithstanding high fat diet. One 
of our supposedly normal dogs injined its back while out for e.xcr- 
cise, with resultant transitory paraplegia and subsequent polyuria. 
This dog thrives on either carbohydrate or fat, but shous low 
ammonia on the former and high ammonia on the latter. Partially 
depancreatized dogs react to fat diet Mth such a vigorous ammonia 
production tliat the urine is sometimes turned alkaline. Dog .‘DO 
(Table V) here gives one example. Alkaline urine on protein-fat diet 
makes any experienced investigator think of cystitis. To exclude 
this we'now for the most part omit all catheterization and tc.st the 
animals vith a change of food or witli alkali. When carbohydrate 
diet or, as witli dog 350, sodium bicarbonate causes a prompt fall 
in the ammonia and rise in tlie N iNHs ratio, cystitis is consid- 
ered improbable. It is not certain that alkali must necessarily 
reduce ammonia c.xcrction to normal. The ammonia relations 
sho\m in dog 350 and others would seem indicative of reaction or 
overreaction to acid. Over against these are the relatively low 
ammonia figures and high ratios in dog 327 ('I’able I V), notwitli.stand- 
ing the falling alkalinity of the blood and impending <leatb in coimi. 
The essential known difference between the animals is that dog-5-< 
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constantly had carbohydrate in the diet. It is possible that the 
exceptional results are accidental, and as yet we lack the necessary 
scries of experiments to say that they are significant. 

The acetone bodies represent a fourth point requiring brief 
notice. In general, dogs excrete less of them per kilogram of body 
weight than' human patients. It must be remembered that the 
excretion by human patients is generally not very high except under 
the influence of alkali therapy, and coma is possible with low 
ketonuria. The ketonemia seems to be on a par with that of human 
patients. It is as if the dog’s kidney were relatively impermeable 
to acetone bodies. Also, sodium bicarbonate seems inefficient to 
sweep them out. A further distinction is that acetone represents 
a higher proportion of the total acetone bodies than in severe 
human cases. There is greater similarity to the milder human 
cases in this regard. What significance it may have in connection 
with the natural difference between dog and man respecting acid- 
osis is unknown. Miss Wishart conceived the idea of applying the 
Rothera acetone test to the blood plasma. The test has proved 
very useful as a routine in the animal work. It has also given 
dependable results when applied to human patients here and in 
Dr. Joslin’s clinic in Boston. The significant color range varies 
from the faintest tinge up to the deepest permanganate color. 
The proteins or other substances in plasma seem to cause no inter- 
ference. The reaction appears unsuited for exact quantitative 
application, but it gives a quick, rough idea whether there is dan- 
gerous ketonemia or not and whether a quantitative determina- 
tion is worth while; and as its results do not always run parallel 
to the urinary reactions it would seem that qualitative tests are 
more valuable in the plasma than in the urine. The suggestion 
of Embden and others that acetone is formed chiefly in the urine 
dm’ing or after excretion, from diacetic acid which is the actual 
circulating substance, appears to be contradicted by the strong 
acetone and weaker diacetic tests obtained in the plasma. Specific 
poisoning with acetone bodies has been the principal hypothesis 
opposed to the acid intoxication theory of acidosis. In denying 
the . latter view we are not necessarily tlu’own back upon the 
former. The cause of damage from the metabolic breakdown may 
or may not be subject to cliemical analysis by present known 
methods. The present work adds to the means for approaching 
the problem. It is possible that tlie acetone bodies may some day 
prove to be an index rather than the cause of the intoxication in 
acidosis. 

A fifth point for mention is the behavior of the kidney, which 
has recently been studied in human diabetics by McLean and more 
particularly by Fitz, but which time has not permitted investi- 
gating in our animals. Incidental observations show that tlie 
usual polyuria of severely diabetic animals is generally diminished 
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on liigh fat diet, and oliguria is frequent in spite of high sugar per- 
centages in blood and urine. For some reason tliirst is lacking, so 
the change is not altogether renal. The kidnejB are sometimes 
remarkablj' impermeable to supr, after sugar feeding in mild cases 
but more notably after fat feeding in severe cases, when it is possible 
to have 0.4 per cent, blood-sugar without glycosuria. An example 
is furnished by the record of dog 356 (Table Y). Neither water 
nor sodium bicarbonate has been observed to cause edema, but 
tlie latter seems not to produce such thirst and diuresis in acidosis 
animals as in normal ones, and perhaps this is why acetone bodies 
are not swept out as in the human. Albuminuria is common in 
acidosis and in simple fat intoxication, but the few observations 
made have not shoum casts. The kidneys of dogs witli advanced 
acidosis have always shoum gross and microscopic alterations as 
far as yet examined, the Armanni vacuolation of^jertain tubule 
cells being the most constant. Glycogenic degeneration described 
by Ehrlich has not been demonstrable by Best's carmine stain. 
From the absence of edema after nepluectomy and other known 
facts it is doubtful if dogs are suited for accurate imitation of tlie 
renal peculiarities of human diabetics, but it seems probable that 
excessive fat ingestion has directly or indirectly an injurious effect 
on the Iddnej^ in both patients and dogs, and tliat tliis feature is 
worthy of more study than we have been' able to give it. 

The sixth and last point for special mention is tlie general posi- 
tion of fat in the dietary. The early investigations of the total 
metabolism founded tlie conception of the caloric requirement and 
isodjuiamic equivalents. A protein minimum has been partially 
worked out. It has been proved tliat carbohydrate has a slightly 
greater sparing action than fat, and particularly by iMcndel has 
been established the importance of individual amino acids for nutri- 
tion and growtli. The need of salts is known, and the so-called 
vitamines are a recent discovery. This practically sums up tlie 
existing knowledge of nutrition. Against the prevalent belief tliat 
a starving organism is benefited by whatever food it can obtain, 
should be raised tlie question whether this is ever tnie of any non- 
protein food taken in quantities approaching the total caloric 
requirement eacli day. The question pertains to tlie benign car- 
bohydrate. Concerning fat there is no question. Fat unbalanced 
by adequate quantities of otlier foods is a poison. It should be 
recalled tliat carnivorous animals subsist largely on protein, and 
though tlie Eskimo consumes mucli fat, he also, according to tiie 
Krogli report, eats several kilograms of lean meat daily. After a 
few days of pure fat diet tlie most voracious cur will starve to dcatfi 
before he will touch it furtlier, and tlie more strictly carnivorous 
cat is still less tolerant of fat-rich diet. Against forced feeding 
the organism protects itself by vomiting, diarrhea, and rernarkablc 
cessation of absorption. No form of emulsification or admixture 
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with talcum or other inert substances to give consistency resem- 
bling that of the normal ration avails against this toxic action. 
The small jiroportion of protein contained in cream or suet gives only 
partial protection. The same result follows more slowly whenever 
the proportion of fat to protein or carbohydrate in the' diet is too 
high. The craving of diabetic patients for carbohydrate is often 
illustrated in such dogs. It should be worth while to determine a 
law of balance for normal animals. Not only has the diabetic 
animal a specific sensitiveness to fat, but on low protein ration it 
must be unable to bear as much fat as an animal on high protein. 
If tlie danger of glycosuria prevents increasing the protein, intoxi- 
cation can be avoided by diminishing the fat. The animal is 
thinner but safer, hungry instead of nauseated. Diabetic patients 
have been treated on protein requirement and caloric computa- 
tions and on general experience of what tliey will endure. One 
feature of this e.xperience is that the great majority of severely 
diabetic patients acquire a repugnance to the prescribed diet and 
refuse to endure it. By will-power they sometimes endure it for 
a time. Kaulston and Woodyatt’s patient adhered for nearly 
three weeks to a diet of tliree eggs and SOO c.c. of 16 per cent; cream 
daily. They employed this as a temporary measure, but such low 
protein, full calory diets have been the ideal of the best workers 
under the Naunyn metliod. The fact is that sucli a diet will send 
a diabetic dog into coma, and it is questionable how long normal 
dogs could tolerate it. It thus appears that patients were right in 
much of their conduct, and their stealing of carbohydrate was not 
entirely due to original sin but was ratlier prompted by physio- 
logical necessity. They live in fair comfort on moderate protein 
and little or no carbohydrate as long as the fat is kept suitably low. 
They behave much more rationall}' toward simple hunger for all 
- classes of foods than they did toward the former excessive craving 
for carbohydrate. Lack of self-control still claims many victims, 
but the proportion of patients wDling to follow diet faithfully has 
been increased by reason of tlie more natural balance of foods in 
the diet. 

III. IXFLUEXCE ox C.ARnOnTDR.\TE UtILIZATIOX. 

The third phase of tlie role of fat in diabetes to be considered 
now is its influence on carbohydrate utilization, on hyperglycemia 

and glycosuria. _ , t 

The literature on this subject is scanty. A small number of 
writers believe it probable that sugar is formed from fat. A some- 
what greater number, including Magnus-Lcvy, admit the possi- 
bility. The great majority recognize the occurrence of such a 
process in plants, but find no evidence *of it in animals. Attempts 
have been made to demonstrate it in animal experiment, hut 
these have failed so completely that they are not worth reviewing; 
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whereas, on the other hand, the non-increase of sugar after fat 
feeding, the dextrose-nitrogen ratio, and the respiratory quotient, 
as found by Lusk and others, offer seemingly concIusi^^e proof of 
the absence of such a transformation in the intense sugar-hunger 
of phloridzin-poisoning. Although Donkin insisted on skim milk 
for his milk cure, and that cream spoiled it, the first to assert that 
fat increases diabetic glycosuria was Lichtheim, whose perfectly 
correct statement is mentioned with disapproval by Weintraud. 
Weintraud argued that even if fat should in certain cases cause 
the excretion of a few grams of extra sugar, the food value of the 
fat is far greater than this, so there is clear benefit. This has 
remained the position of the Naunyn school. Lenne, von Xoorden 
and others, who hold extreme views of conversion of fat into sugar, 
nevertheless use fat to make up a full caloric ration. Von Noorden 
confesses to prescribing fat perhaps more liberally than anybody 
else. He and Falta and other pupils mention occasional so-called 
“fat-sensitive” patients whose glycosuria is increased by fat feed- 
ing; but this effect is said to follow onl}" the overnutrition pro- 
duced by excessive fat ingestion, and fat in the quantities practi- 
cally employed is held not to increase glycosuria, because if it 
were withheld its place in metabolism would supposedly be filled 
by body-fat. I have reviewed elsewhere reports of dextrose- 
nitrogen ratios supposedly proving sugar formation from fat in 
diabetic patients, but actually proving they were not adequately 
watched; also the other observations from Griesinger down to 
Benedict and Joslin and Du Bois demonstrating that no higher 
dextrose-nitrogen ratios than Lusk’s 3.65 value are found in even 
the severest clinical diabetes, and the respiratory quotients further 
assure the non-formation of sugar from fat. In view of the gen- 
eral acceptance of these facts it is natural that the possibility of 
increase of glycosuria from fat feeding should be generally ignored. 
If an occasional voice asserts from time to time that fat increases 
glycosuria, the protest is directed only against fat rations consid- 
ered excessive, and only the most slight and transitory under- 
nutrition has been countenanced by such authors. ■ 

It is likewise natural that the glycosuria attributed to fat should 
be small and that the so-called sensitiveness should be apparent in 
relatively few cases. The effect of fat was above characterized as 
iiLsidious and cumulative, even with respect to the acetone bodies 
which are formed from fat; and at least an equally occult influence 
should be anticipated with respect to sugar, which seemingly is not 
formed directly from the fat itself. Its action, thougli not absent 
in mild cases, is necessarily difficult to demonstrate. The heavy 
and ^^^riable glycosuria of average se^'■ere cases and the already 
maximal output in the extreme cases hopelessly mask the eftect of 
fat, which therefore is only demonstrable rather doubtfully in an 
intermediate group. Once more the severe cases freed from glyco- 
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suria and acidosis afford the best clinical experimental material. 
Dr. Fitz has been performing some experiments of tliis tj-pe, with 
unusually complete laboratory observations. One of his protocols is 
here reproduced (Table WI) . The patient, who developed diabetes 
at the age of fifteen, is now nineteen, and has been under treatment 
at the Institute for two years. She represents one of the cases in 
wliich tolerance is built up very slowly and with difficulty, and on 
account of tenement environment she loses in a few weeks at home 
as much as is gained in montlis at the hospital. Her general con- 
dition and power of assimilation are therefore known by long 
experience. The record begins with high blood-sugar produced by 
a slightly excessive previous diet. The diet throughout contained 
a fixed quantity of thrice-boiled vegetables, but no other possible 
source of carbohydrate. The procedure consisted in keeping tlie 
protein intake constant and increasing the fat by about 5 grams 
daily. The peculiarities concerning dilorides and other features 
will be discussed by Dr. Fitz elsewhere. The ketone and ammonia 
excretion increased moderately. The blood sugar first fell,tlien 
rose, as the fat was increased. The patient felt better on the higher 
fat. Such well-being is transitory. Glycosuria appeared in traces 
and increased to 21 grams. High glj'cosuria and acidosis can be 
produced by continuing such an experiment, but safety required 
checking the injury here by a fast day. It is feasible in selected 
cases to show that the sjTnptoms subside on simple omission or 
reduction of fat. This patient is an e.xaraple of those v'ho can 
demonstrabl.y live in fair comfort and nutrition for at least several 
years on low diet almost or absolutely free from carbohydrate, but 
who would die rather promptly if the traditional building-up 
process witli fat were attempted. 

The earliest experiments showing the benefits of continued 
reduced nutritional level in diabetes were performed on dogs. 
Notwithstanding the evident clinical results in severe cases- there 
remain physicians who, conceding that such methods may be use- 
ful for sucli cases, find in their c-xperience that patients feel best 
on liberal nutrition, and sec no harm in allowing plenty of fat in 
the cases in which no immediate injury is perceptible. Also, there 
are other clinicians who hold that alleged radical differences between 
diabetic patients jirevent drawing general conclusions or treating 
according to a unified broad conception, and who emphasize spon- 
taneous fluctuations due to infections or other causes, _ and who 
try to draw distinctions between the properties of various kinds 
of fats, and who maintain the comfortable interpretation that had 
results under their metliods are due to a progressive downward 
tendency inliercnt in the condition itself. By choosing the .severest 
cases obtainable and including the poor and ignorant we have 
made a high death-rate inevitable. Furthermore, oiir own man- 
agement has not been jjerfcct, and we have sometimes given too 



TABLE VII.— PATIENT B. 



+ Entire experiment by Dr, Fitz. * Total acetone bodies as acetone. t Note increased nitrogen output as fat is increased. 

*300 gni. thrice-boiled x'egetables daily not reckoned; also 300 c.c. soup daily, containing 1.5 gin. N., not included in the protein figures. 
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Iiigh. diets <ind comniitted otlier niistcikes. This record might be 
pointed to in support of the allegation that -n-liile fasting is good 
for coma, and has in fact been employed hy others previously, 
the end result is the same anyhow, and in deciding between coma 
and starvation it is better to ■ choose the former and keep tlie 
patients as comfortable as possible. In defense we might point to 
the very high proportion of tliese patients apparently saved and 
improving and enjoying even comfort and usefulness in cases and 
to an extent apparently impossible under any former methods. 
Certainly the experience of the great majority of specialists and 
general practitioners has declared favorably for the benefits of the 
new plan, and it would not be possible for a treatment to receive 
a more cordial reception by the medical profession. But both the 
permanent establisliment of the practical treatment on a basis not 
shaken by every ndnd of doctrine, and the full determination of the 
theoretical and scientific significance of the changes thus produced 
in the diabetic condition, require a clear demonstration of tiie 
principles at issue in animal experiments, in which all extraneous 
and accidental factors can be excluded, and facts concerning the 
role of fat in relation to diabetic glycosuria and carbohydrate 
metabolism can be proved by methods beyond tlie scope of the 
personal equation. 

The first step in such an investigation is to define the poten- 
tialities of the experimental material. TJie material consists of 
dogs or otlier animals with injury of assimilation produced by a 
surgical resection. They are seemingly free from variations due 
to heredity or the innate tendencies ascribed to human jiatients. 
Hieir special peculiarities and possibilities must be learned. 
Glycosuria is more liable to cease spontaneously in cats than in 
dogs, apparently owing to a slower tendency to degeneration and 
a greater power of recover!’ in their e.xliausted islets. 'I'liiroloix 
and Jacob first announced that mildly diabetic dogs may be sent 
into tlie severe fatal form by carbohydrate overfeeding, like Juinian 
patients, but they gave no description of controls, and their obser- 
vations were apparently not long enough to reveal the final fate of 
the dogs not fed on carbohydrate. On first coming to the Rocke- 
feller Institute over three years ago, I set apart some of the first 
dogs for prolonged exjieriments covering this ])oint. .Some were 
to be subjected to successive removal of small pancreatic fragments 
for mici’oscojiic and other jiurjioses. Others after one initial opera- 
tion were merely kept on certain diets. .Shorter tests under a 
year in length were performed on other dogs and other species. 
No animals succumbed to operation, Jnit a mimbcr to the environ- 
ment. The finished scries is not as perfect as planner!, hut is ade- 
quate for decisive results. The jiroportion of the jiancreaswhicli 
must be removed to produce a given grade of flialietcs is fairly 
constant in a given species, though the rare individual exceptions 
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are sometimes marked. There are great differences between 
species, which are independent of the natural sugar tolerance, diet, 
pancreatic structure, or an}’’ other knowi factors. The general 
tendency of the pancreas is to hj^pcrtrophy after partial ablation, 
most markedly in young animals, as Homans stated. Extirpation 
to any point short of .producing diabetes causes no tendency to 
degeneration of the remnant or to downward progress clinically. 
When the operation is sufficient for mild diabetes, the food tolerance 
as ascertained after allowing a few weeks for recovery from trauma 
will generally hold good for a number of months on suitable diet. 
There is a tendency to Some gain in tolerance, but this is usually 
easy to break down. It is hard to distinguish the true from a 
false gain in tolerance, characterized by hyperglycemia without 
glycosuria. Previous authors have reported this phenomenon after 
repetitions of adrenalin and in old human diabetes. It is present 
at a certain stage of overfeeding with sugar, protein, or fat. Part 
of it may represent renal damage, but a part is probably some 
reaction connected with the basic nature of diabetes. Within 
proper limits the animals are very valuable for testing the effects 
of all sorts of agencies upon the carbohydrate and other assimila- 
tion and for distinguishing between diabetes and accidental glyco- 
suria. The dovmward progress conclusively sliown by feeding 
beyond the tolerance with carbohydrate or protein has been pre- 
viously outlined. The experiments of feeding within the apparent 
tolerance have been only recently coming to completion. Dogs 
with a limited carbohj’drate tolerance, when kept long enough at 
normal weight with carbohydr,ate below the limit, or on lean meat 
only, or on mixed lean and fat, finally show a gradual fall in toler- 
ance, and all but one of the animals of this series have died of 
diabetes. The remaining one, now on protein-fat ration, not only 
has lost all carbohydrate tolerance but shows active diabetes in 
the form of constant hyperglycemia and ketonuria. There is no 
reason Avhy diabetes in an Eskimo should not begin in this way, 
but the ordinary human diet is such that glycosuria precedes 
ketonuria. The sudden or slow onset of human diabetes can be 
imitated in dogs. Several interesting examples of apparent onset 
after traumatism have occurred, in which it is evident that the 
trauma merely made active a latent diabetes. This does not 
exclude the possibility that trauma alone may sometimes cause 
diabetes in man, any more than tlie absence of any observed asso- 
ciation between diabetes and infection in dogs contradicts the 
demonstrated facts that infections aggravate human diabetes and 
that patients have been kno-vm to acquire diabetes with an infec- 
tion and recover completely after the infection. The experiments 
prove that the ingestion of excessive carbohydrate or protein does 
not create diabetes but merely hastens its active onset. When 
the underlying tendency is slight enough, indulgence or avoidance 
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of ^etery excess inay be a deciding factor. These, in. conjunction 
ndth former expernnents, make it seem probable that luxus con- 
sumption of carbohydrate, nerve-strain, and other controllable 
influences may affect the incidence of diabetes by bringing out 
latent diabetic tendencies in a population. ° 

The investigation of the role of fat in relation to glycosuria was 
undertaken along several lines. The proportion of pancreas which 
must be removed to induce diabetes in fat and thin^ dogs cannot 
be shown to differ beyond the limits of e.xperimental error and 
indmdual variation. The essential experiments consisted in 
depancreatizing dogs so that severe diabetes came on with or with- 
out overfeeding, and proving that the glycosuria could be stopped 
by fasting and kept absent on low diet at subnormal weight, while 
addition of fat to the diet brought on gain of weight and conse- 
quent glj^cosuria. These were the experiments upon which the 
imdernutrition treatment was founded. The requirement was to 
make tliem conclusive. Accidental factors must be excluded, and 
it must be established whether the downward progress of such 
dogs is prevented or merely delayed. One possible method is to 
compare a sufficient series of' undernourished dogs witli tlie well- 
nourished dogs and learn which live longest and how the tolerance 
behaves. This was done, and in several imdemourished animals 
a gratifj’ing improvement of protein assimilation was observed in 
contrast to the downward tendency in tlie controls. But the 
undernourished animals fell victims to laboratory environment 
and the attempt had to be repeated. The longest duration was 
one year, with continued gain in tolerance and strengtli, wliicli is 
not without importance. The undernourished state cannot be 
blamed for causes of death such as rabies, and badly undernourished 
street curs appear hardy. But in consequence of the accidents 
none of tliese experiments were long enough to found a fully deci- 
sive comparison. The ideal procedure woidd be to keep dogs sugar- 
free for a period on a given diet, then fatten tlie same dogs by add- 
ing only fat to tlie diet and show that glycosuria ensues, and tlien 
remove or diminish tlie fat and prove tliat glycosuria ceases and 
tolerance is raised. These experiments also were long, and were 
carried to tlie point where tlie obese dogs developed glycosuria. 
These were tlie first deaths in coma, which were important in 
opening up tlie study of acidosis, but higlil^' inconvenient in the 
present connection through spoiling the cliance of showing tliat the 
identical animals could be free from diabetes at reduced weight. 
On the whole the e.xperhncnts along these lines were of a difficult 
and disappointing character, sudi as one would not wish to go 
tlirough witli again. Large pancreas remnants were requisite, in 
oi^er that the dogs might retain appetite and digestion for fat. 
Animals must be diosen voracious enough to take hundreds of 

5 "Thin." in Iho ordin.irj- yonw, opposed to obese. Ixjhk or estrente 

undernulrition makes a decided difference. 
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grams of sugar to break down their tolerance, and later to consume 
enough fat with restricted protein to become obese, as most dogs 
will not do. The preparatory period of sugar-freedom and fixing 
the tolerance was tedious, and after some months the dog might 
refuse to eat enough for fattening and have to be used for some 
other purpose. Few laboratories could be expected to repeat 
such experiments, and the outcome would still be subject to a 
personal factor. The results of briefer tests were in apparent 
contradiction to the longer experiments. Addition of fat to a diet 
causes a distinct depression of blood-sugar during digestion,, con- 
firming Jacobsen’s findings in human patients. Dog 386 gives an 
example; Chart VIII shows how the blood-sugar was lower in every- 
instance on protein plus fat than on the same quantity of protein 
alone. Intravenous glucose injections do not occasion higher 
glycosuria during alimentary lipemia than during fasting. The 
reports of Blum and Roubitschek that fat feeding increases adren- 
alin glycosuria could not be confirmed. The first part of the record 
of dog 356 (Table V) shows how feeding of only suet diminished the 
hyperglycemia in an animal with potentially severe diabetes. Even in 
the severest active diabetes the feeding of pure fat does not increase 
hyperglycemia or glycosuria. This statement is not altered by the 
experience that under some circumstances dogs ivith severe diabetes 
show a striking increase of blood-sugar after receiving fat; but 
though this increase may continue for several hours it may begin 
almost immediately, therefore is obviously not due to anything 
derived from the fat; and this view was confirmed by finding that 
an equal amount of kaolin or talcum powder has the same effect. 
It will be noticed that all the experiments of this order are inimical 
to the idea of sugar formation directly from fat. In the face of all 
the uncertainties and contradictions, there was a distinct belief 
that the long experiments pointed to fat feeding as a potent factor 
for producing diabetic glycosuria; but the question remained how 
to make this a positive conclusion instead of a personal impression. 

Two changes were introduced. First, a slight increase in the 
staff permitted following the blood-sugar more satisfactorily. 
Second, independence of the dogs’ caprice was gained by forcible 
feeding when necessary. The appetite of diabetic patients has- 
never been the guide to their diet. Fat has been given to them 
disguised by all the arts of cookery, and in addition they have 
been ordered to drinlv olive oil and othenvise consume fat beyond 
their desire. It has not been found possible to fool the instincts 
and senses of dogs when they begin to revolt at fat, but it is fea- 
sible to stuff down a ration exceeding what most dogs Avill continue 
to eat voluntarily, and if properly plaimed it is well digested and 
absorbed. Since the highest fat gives tlie quickest results, tlie 
experiments are thus compressed into a few weeks or months and 
are convenient to repeat. The numerous controls show the 
absence of any similar results in dogs not subjected to the fatten- 
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ing process. At the same time successful experiments in which 
greedy dogs ate everything voluntarily show that the forcible 
feeding is responsible for no difference; and earlier experiences 
(above described) prove that the same thing happens when the 
ration is more moderate, onl}'^ the time ‘required is longer. Two 
examples of the recent type of experiments are Here shown. 

Dog 356 (Table V) underwent operation on July 13, which left a 
remnant of one-eighth to one-ninth of the pancreas. The tolerance 
was broken down by feeding, so that it was slightly below one kilo- 
gram of lung; that is, on feeding this quantity, glycosuria remained 
absent until the third day, then was 2.85 per eent. It was cleared 
up by two days of fasting; then on August 21 a diet lower in pro- 
tein but higher in calories was given, namely, 400 grams lung and 
200 grams suet. This dog had been in barely medium condition 
at her original weight of 15 kilos. , The preparatory stage had 
reduced her to If kilos. The greatly undernourished dog ate all 
the suet eagerly, and tolerated this excessive ration without glyco- 
suria, until on August 25 glycosuria of 2.6 grams appeared, with a 
fasting blood-sugar of 0.2 per cent. Here lung was omitted, and 
400, then 300, then 200 grams of suet fed. Under this huge caloric 
intake, glycosuria ceased and the blood-sugar rapidly fell, giving 
no sign of sugar formation from fat. The protein was then cut 
far below the tolerance, and the fat diminished to what the dog 
could digest regularly. The normal plasma sugars from Septem- 
ber 6 to 11 show that this diet of 150 grams lung and 200 grams 
suet was well within the tolerance at that time. Weight was 
steadily gained and the blood-sugar rose in parallel, while ketonuria 
and lipemia developed. The plasma sugar values on September 
28 and 2P without glycosuria illustrate the renal impermeability 
under these conditions. On September 30 glycosuria developed. 
The diet at tliis time was changed to 200 grams lung, being 
approximately the former protein intake with omission of fat; 
and it was hoped that the course might thus be changed for 
the better. But the evil that fat does lives after it. A 
patient threatened with coma may not necessarily clear up 
if given a protein ration such as he subsequently may come to 
tolerate well after fasting; and when the injurious effect of fat 
has been pushed to this ex'treme point in diabetic dogs they are 
narrowly saved by using the same treatment as for human patients, 
althougli if the program had been changed earlier tlie simple omis- 
sion of fat might suffice to reverse the progress. Accordingly, 
this dog was promptly fasted and there was prompt cessation of 
glycosuria and ketonuria. Low diet clianged the condition so that 
tlie weight on November 3 was only 8.15 kilos, and 200 grams 
'lung vdthout fat caused no glycosuria, tliough the plasma sugar 
was 0.2 per cent., showing this ration to be still excessive. 
This is an example of treatment of severe diabetes by marked 
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undernutntion. men the dog was four kilos below medium 
weight the attempt to fatten her up to 3 kilos below tlie weight 
precipitated a dangerous diabetic outbreak, even though tlie gain 
was accomplished by addition of pure fat and there is no indication 
tliat sugar is formed from tiie fat. Not tlie kmd of food given, 
but precisely the gain in weight above what the assimilative func- 
tion is able to carry, is tlie cause of tlie breakdown in such dogs 
and in corresponding human patients. Life is saved by reducing 
the body ihass to what tlie assimilative power is able to maintain, 
and if the sparing is adequate, more or less recovery of the func- 
tion follows in all dogs and in the great majority of human patients. 
Such an midemourished state as required in this animal, tliough un- 
pleasant in dog or man, affords the sole means available not only for 
averting impending deatli but also for opening the way to a better 
state. The diabetic has not the choice of a short and merry life 
versus a long and miserable one. By overtaxing his assimilation lie 
brings on both shortness and misery of existence. These verj^ thin 
dogs are stronger and happier than the fatter animals witli glycosuria 
and acidosis; and the treatment of fasting and undernutrition for 
patients has brought not only improvement from the standpoint 
of laboratory analyses and expectation of life, but also comfort 
and usefulness and freedom from a multitude of complicating 
afflictions to a degree never before knoini. 

In other animals as thin as tliis and with an equally low toler- 
ance, in which the breakdoim was produced by carbohydrate or 
protein, treatment by Tindemutrition has resulted in steady 
improvement, as manifested by ability to endure more food and 
more weight up to a necessary limit. Injury from fat is more 
lasting and dangerous, presumably because less obidous, so tliat 
the harmful process is at work unseen for a considerable time 
before treatment is applied. This dog 356 finally died in c.xtrcmc 


emaciation after a course apparently representing spontaneous 
downward progress. It furnishes an exact parallel to the tjqie of 
patients who finalh" die in spite of treatment, tlirougli failing to 
gain enough assimilative function to support life. 

The graphic record of dog 386 (Chart VIII) gives a different ex- 
ample of the same principle. The dog came to the laboratory fat at a 
weight of 15 kilos, and the operation on April 28 left a remnant of only 
one-twelftli to one-thirteenth of tlie pancreas. Tims the tendency 
to diabetes was made more pronounced tlian in tlie precedmg dog; 
but in consequence of more careful diet, for a longer period, tlie 
actual assimilation and condition were better. The tolerance was 
approximately 800 grams lung, whicli caused slight glycosuria on 
August 10, when the dog weighed 11.8 kilos, and no glycosima on. 
September 15, ivhen the weight was about a kilo less. Mean- 
while the regular diet was 400 grains lung, which was tolerotcd 
for a montli irithout a trace of glycosuria. On Septcmticr 18 the 
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diet was changed to 350 grams lung and 150 to 250 grams suet, 
which was continued except for a few test days for just a month. 
The animal behaved splendidly, enjoyed the diet throughout, and 
permitted a flawless experiment. The chart shows that at the 
outset the only indication of severe diabetes in a dog which seemed 
so beautifully healthy was the fact that protein feeding caused 
regularly a rise of blood-sugar like that produced by a large amount 
of carbohydrate normally. This is an interesting peculiarity of 
such animals. Not only the 400 grams of lung on September 5 
and 6 was well borne, but also the 800 grams on September 15 and 
16 caused no hyperglycemia greater than 0.13 per cent., thus 
proving the assimilation. Then the fat was added to the diet and 
the weight progressively rose. The chart shows how the fasting 
values for the plasma sugar were constantly within normal limits 
on the protein diet, also that where the plasma sugar was deter- 
mined hourly or two-hourly after feeding the curve after protein 
plus fat was invariably lower than after the same quantity of 
protein alone. Nevertheless, as the weight rose the sugar curves 
also rose. On October 17 the regular protein-fat diet did not suffice 
for glycosuria, but on the next day the simple omission of the fat 
sent the plasma sugar so much higher that a glycosuria of 1.21 
grams resulted. The attempt to carry this experiment tlnough 
without fasting was unsuccessful, but on the usual treatment the 
glycosuria and the ketonuria also present promptly cleared up. 
On a low diet of protein the weight was brought down to 11.7 
Idlos, and adest on November 3 showed a fasting plasma-sugar of 
only 0.1 per cent, which rose only to 0.118 per cent, without 
glycosuria on the identical protein intake as before. As stated, 
the operatively produced tendency to diabetes is greater in this 
dog than in dog 356, but this one represents a case taken before it 
is so far advanced. This animal can be kept healthy and happy 
at as high a weight as necessary for either strength or symmetry. 
Obesity would bring on diabetes irrespective of the kind of food 
that produced the obesity. 

In these and similar experiments one incidental observation is 
that the blood-sugar is not an infallible criterion for prognosis. It 
may be within normal limits both before and after meals on a diet 
which nevertheless is destined to make trouble later. Also, a 
very high level of blood-sugar may persist for a considerable time 
after v4ser treatment has changed the direction of progress, so 
that hyperglycemia does not of itself demonstrate a breaking strain 
of assimilation or preclude improvement. A more broadly impor- 
tant lesson is tliat the age-long search of chemists for a magic 
food which diabetics shall assimilate perfectlj^ is as vain as earlier 
quests of the holy grail or tlie fountahi of youth or the philoso- 
pher’s stone. ^Vliat the diabetic organism is unable to assimilate 
vdthout restriction is not any particular kind of food, but food as 
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sucli. From this standpoint all the attempts from the earliest 
ones B-ith glycerin and lactic acid and levulose doMii to Rosen- 
feld s lactone and Grafe s caramel may be judged together and the 
true reason of their failure appreciated. It is not necessary to 
conclude that any component of fat is changed into sugar. 
Although Cremer and Liithje proved tlie formation of sugar from 
glycerin, von Mering first and Lusk more e.xactly showed tliat fat 
feeding does not affect phloridzin glycosuria, and the latter found 
furtlier that work, which increases fat catabolism, does not alter 
the D : N ratio, so there is entire lack of evidence tliat glycerin is 
split off from fat to form sugar. It may be significant that the 
experiments and theories of Embden, Neuberg, Dakin, Ringer and 
Woodyatt, however differing in details, stand in agreement "regard- 
ing the conception of a merging and equilibrium of chemical 
products from different sources. It is known that certain sub- 
stances ‘ participating in intermediary metabolism are chemically 
derivable from either protein, fat, or carbohydrate. Apart from 
tile actual interconversion on a large scale possible between some 
of these substances, as amino-acids and sugar, it is conceivable 
tliat tlie mere glut of any products is a hindrance to eitlier the 
anabolism or the katabolism of other products. In such embarrass- 
ment of the cells tliere are certain substances which most readily 
escape into the blood and urine; but it must not be concluded 
from this fact that the diabetic fault of assimilation is limited to 
sugar (as apparently in phloridzin poisoning) or that the intoxica- 
tion of acidosis is merely due to the acetone bodies. Wells near 
the seashore rise and fall witli the tide, not because any fresh water 
is derived from tlie ocean, but because the drainage of the under- 
ground streams is blocked in proportion as the tide is high. Such 
a comparison may explain the production of diabetic glycosuria Iiy 
fat for those who do not believe in tlie derivation of sugar from fat. 
The primarily ketogenetic and secondarily glycosuric action of fat 
and the primarily glycosuric and secondarily ketogenetic action of 
carbohydrate are in accord with tliis speculation. Janney’s inves- 
tigations of proteins cannot show that any amino-acids arc harm- 
less, but may indicate whicli of tliem are preferable in cases in 
whidi the prineipal immediate tendency is to glycosuria and in 
otliers in whicli tlie e.xisting tendency is to acidosis. 

The most important fact shoini by this series of c.xperiments i.s 
tliat tlie appearance of spontaneous donmward progress observed 
in human patients can be e.xactly imitated in dog.s. It is po.ssilile 
that further factors, notably occasional infections, may he opera- 
tive in at least some human cases. It is not positive that the 
undernourished dogs will be able to live indefinitely. Rut it is 
'conchisivelv demonstrated tJiat the attempt at high nutrition, even 
with fat, produces in these dogs an appearance of spoiilaneoiH 
aggravation of condition as striking as anything witne.-=-c(i in 
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liuman patients, and that this result can be prevented at least for 
periods of years by limiting ^the total caloric intake and the body 
mass to correspond to the assimilative function. The experience 
with diabetic dogs warns unmistakably against efforts to main- 
tain patients on a luxus level of diet or weight. The standard 
should approach that of Chittenden rather than that of Voit. 
Restriction of single foods, as carbohydrate or protein, suppresses 
s^anptoms temporarily, but lightening the total load upon the 
weakened assimilative function is the only present means by which 
it may be hoped actually to halt the diabetic process. 

The animal experiments have placed the successful therapeutic 
results on something more substantial than an empiric basis, inde- 
pendent of opinions or impressions, and no clinical mishaps, whether 
due to faulty application of the method or to failure of a defective 
function to recoA'^er by rest, can now shake the principles on which 
this treatment is founded or justify a return to overfeeding with 
fat and other mistakes of the past. 
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ENDOTHELIOMA OF THE RIGHT BRONCHUS -REMOVED BY 
PERORAL BRONCHOSCOPY.* 

By Chevalier Jackson, M.D., 

PlTTSnUnGH. PA, 


The patient was referred to the author by Dr, J. P. Harley, of 
Williamsport, Pa., who stated that there were signs of a localized 


’ Road at the Meeting of the .American Laryngologioal .A.ssociatinn, M.ay 10, 1916. 
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pathology in the right bronchus and right lower lobe which, in 
his opinion, was not tuberculous and was otherwise so unusual as 
to demand a diagnostic bronchoscopy. The patient’s statement 
(to Dr. HarlejO that he had “a sensation as of a ‘ball valve’ in the 
right bronchus shutting off his breath, at times when breathing in, 
at other times when breathing out, impressed the author with the 
idea that the patient was a neurasthenic, in view of which a diag- 
nostic bronchoscopy did not seem justifiable. The outcome showed 
this opinion erroneous. The followdng is the history: 

Case History. — ^Mr. F., aged thirty-five years, occupied as a 
clerk at a desk and around a factory, had had good health until 
five years ago. Ill health started with a “heavy cold’’ lasting one 
year; then he spat blood. Symptoms were less during summer. 
Every winter’s end and spring, symptoms were worse, starting as 
“heavj’^ cold” and ending in ill health. Patient refers sensations 
(“restriction, swelling, compression, wheezing”) to his right side. 
Wheezing audible with mouth open, worse after expectoration. 
Breathing never seems normal. Has sensation of secretion in bronchi, 
also sensation of “flapping” at times. Also a sensation as of a 
ball valve suddenly shutting off sometimes inspiration, at other 
times expiration. Twice yearly has cycle of the following symptoms 
in the order given: (1) Cold in head. (2) Tightness in chest. (3) 
Cough. (4) Slight expectoration, (5) Free expectoration. (G) Bleed- 
ing, which formerly amounted to about a fourth of a cupful, and was 
followed in a few days by e.xpectoration of blood clots. Beccntly 
only blood streaks were noticed in e.xpectoration. 

He spent tv\m years in a sanatarium for the tuberculous. Dis- 
charged because no bacilli could be found in sputum, but cough and 
wheezing persisted. Roentgen-ray examination and sputum ex- 
aminations, guinea-pig inoculation, Wassermann and therapeutic 
luetic tests at a large eastern hospital, were all negative. Diagnosis 
then made: enlarged bronchial gland. No treatment was beneficial. 
No sputum test had been made during the last twelve months. 
Bronchoscopy by someone was negative. Septum deflected by 
“foul tip” at basball some years previously. Septal operation by 
Dr. Ritter cured persistent headaches. 

Diagnoses of various clinicians prior to coming under observation 
of Dr. Harley were; tuberculosis, chronic right-sided bronchitis; 
monolateral (right) asthma; compression stenosis of right bronchus, 
probably caused’ by adenopathy. Dr. J. Chalmers Da Costa had 
made what ultimately proved to be a correct diagnosis of obstruc- 


tion of the right bronchus. 

Eeport of Spidim Examinaiion hj Dr. Ernest IT .Jlilldts. \ cr 
careful repeated examinations for tubercle bacilli both by direct 
smears and also by antiformin method failed to show riiem. 1 ic 
sputum contains some small whitish masses of solid matter, u 1 it , 
on examination, showed many large cells of varying shapes, boinc 
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oval, some spindlc-form and others polygonal. The3'^ are unlike any 
of the cells ordinarily seen in sputum and are so like cells from a new 
growth that a diagnosis of tumor is, I believe, justifiable.” 

Report of Dr. George C. Johnston. First Fluoroscopy. Fibrosis 
of right lower lobe bronchus. Patient presented symptoms of uni- 
lateral asthma on fluoroscopic examination. Left lung and dia- 
phragm normal; parts were normal in size, shape, and position. 
Right upper lobe normal, but beginning about one inch below 
bifurcation a trefoil-shaped shadow extending downward was seen. 
The diaphragm on the right side could not be distinguished. The 
lower lobe of the lung was replaced by a shadow having exactly the 
opacity of the liver. It was impossible to state where the liver 
ended and the lung began. The appearance was that of an un- 
resolved pneumonia. This portion of the lung could not be made to 
light up on deep respiration or coughing. Xo motion of the right 
portion of the diaphragm could be seen nor could its position be 
located. 

Second Fluoroscopy. At a second examination two days later 
a considerable change had occurred. Some portions of the dense 
shadow were clear, showing that the lower lobe was occasionally 
receiving small quantities of air. The diagnosis of atelectasis due to 
right bronchial obstruction was made, and diagnostic bronchoscopy 
was strongly urged. 

Roentgenographic examination (Fig. 1) showed an opacity of the 
lower lobe continuous with the hepatic opacity, the dome of the 
diaphragm on the right side being indistinguishable. 

Physical Examination by Dr. John W. Boyce. At the date of the 
first examination there was some contraction of the right side and a 
slight impairment of percussion note, both of them corresponding 
to extreme expiration as though the air could not get in. Vesicular 
sound was suppressed and replaced b^'^ large wheezing rales. There 
was evidently obstruction in the right main bronchus, affecting 
inspiration more than expiration at-this particular time. There was 
some impairment of supracardiac resonance and also an increased 
area of conduction of whispered voice at the back; but both of 
'these signs (suggestive of bronchial adenopathy) extended rather 
to the left than to the right. 

Aneurysm or other mediastinal tumor having been excluded, 
we have to consider the possibility of a single lymphatic gland 
making pressure on the bronchus. This diagnosis has been suggested 
by an expert clinician. Against it is the fact that there is no evidence 
of bronchial adenopathy, Xor can we conceive how pressure 
from without could exert a valvular effect, occasionally reversing the 
direction of the valvular action. The same considerations apply to 
organic stricture almost hermetically tight, large caliber strictures 
being latent as regards dyspnea. The long duration of attacks 
seemed to exclude spasmodic stricture, 
vor.. 153, KO. 3. — MAncn. 1917. 13 
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Fig. 1. — Roentgenogram showing (on left) opacity of lower lobe of right lung, 
due to obstruction of right bronchus by tumor shown in Fig. 2. The right-hand 
side of illustration shows roentgenogram taken after peroral bronchoscopic removal 
of tumor. 



Fig. 2. — Endobronchial obstructing endothelial tumor in a man, aged thirty-five 
years, who complained of coughing, wheezing, and “a sensation as of a ball valve 
shutting off his breath, sometimes on inspiration and at other times on expiration. 
B, bronchoscopic view down right main bronchus. A, tumor presenting itself in its 
self-made bronchial enlargement, when the bronchoscopic tube-mouth reached the 
location at which the view B, should appear. Tumor removed v-ith forceps through 
a bronchoscope passed through the mouth. Patient free from symptoms at end of 
three weeks and remained perfectly well a year and a half later. 
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the supporting tissues in such a way as to suggest malignancy. Later 
examination of paraffin sections only coiifirms original opinion.” 

Remarks. In discussing the paper of Dr, J. hi. Ingersol at the 
meeting of the American Laryngological Association in 1914, 1 spoke 
against the attempt at bronchoscopic removal of endotracheal malig- 
nancj^; and.such being mj'^ coiiviction, I would not have removed the 
endobronchial growth in the present case had I not felt at the time 
that it was benign. The present condition of the patient, however, 
indicates that Dr. Ingersol’s position as to the possibilities of bron- 
choscopic removal may be nearer right than my own, though he 
referred only to tracheal growths, while my case v^as bronchial. It 
would not be right, however, on the basis of this unique case, to sanc- 
tion the indiscriminate bronchoscopic attack of pulmonary malig- 
nancjL It seems scarcely possible, bronehoscopicalR', to remove 
malignancy completely in many instances; and we all know only too 
well the results of partial removal elsewhere. So far as the present 
case is to be taken for guidance, it can apply only to a sharply circum- 
scribed non-ulcerated tumor of very slow growth. Moreover, it may 
be that the tumor was one of those that is histologieally malignant 
and clinically benign. Or, it may be that it was of a very low degree 
of malignancy, for we know that there are degrees of malignaney 
or of individual vulnerability; and, as stated by Wright, it is not 
possible to make a prognosis from the histological examination of a 
growth. Finally, we know that recurrence is yet possible. In view, 
however, of the very great rarity of the case and the necessity for 
us all to be alert to the possibilities of diagnostic bronchoscopy, 
longer delay in making this report seemed inadvisable, especially in 
view of the fact that the present condition of^the patient and his 
months of perfect health fully justified the relatively minor opera- 
tion under local anesthesia, even if the growth ultimately recurs.^ 

Conclusions. 1, Diagnostic bronchoscopy is indicated in cases 
of monolateral “asthma,” bronchitis, bronchial obstruction, and in 
cases of tuberculosis where persistent search fails to show tubercle 
bacilli, 

2. Peroral bronchoscopic removal of an endobronchial tumor is 
feasible under local anesthesia. 

3. General anesthesia might have permitted clotting of blood in 
the lower bronchi before bechic expulsion, involving septic risk. 

4. Peroral bronchoscopic removal may be justifiable in a malignailt 
endobronehial growth if small, circumscribed, and not ulcerated. 

5. As this is the onl}^ recorded case of apparent cure of an endo- 
thelial endobronchial tumor by peroral bronchoscopy, and only the 
second endoscopic removal of any form of malignant growth from a 
bronchus, it would be unwise to make too many or too sweeping 
deductions, 

= One and onc-half years have now elapsed and the patient fa in perfect health, 
without c.vpcctoration or any other symptom. 
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“SPELTER CHILLS.”' 

Bv David Riesnun, M.D., 

AN1> 

Russell S. Boles, M.D., 

PHILADELPHIA. 

(From the Medical Division of the Philadelphia General Hospital.) 

_ In recent years the results obtained from the study of occupational 
diseases has been most gratifying. Such a study not only often 
aids in arriving at an otherwise difficult diagnosis, but as a part 
of industrial hygiene it has become of great importance in the pre- 
vention of those ills that are the result of occupation. 

With this in mind a systematic study of occupational diseases is 
being made in the medical division of the Philadelphia General Hos- 
pital, and the affection about to be described is one of a number of 
interesting conditions revealed by this study. 

“Spelter chills” is the name given to a condition heretofore but 
briefly described under such varying terms as brass-founders' ague, 
brass chills, zinc chills, smelter shakes, das Giesfieber or Staubfleber, 
and flewe des fondeurs. We believe the condition results from the 
inhalation and ingestion of the fumes and flakes of zinc oxide arising 
from the melting and volatilizing of spelter, which is the commercial 
name for zinc in its impure state. Spelter chills we found to be the 
name popularly employed among the local worlonen. 

The cliills occur in brass foundries, in zinc smelters, and in places 
where zinc is poured. The majority of instances are found in 
places where yellow brass is manufactured, a process in which a large 
percentage of zinc is used. The chills do not occur in those engaged 
in processes in which the zinc is not volatilized. Lehman produced it 
artificially in a workman by burning zinc. Some investigators have 
suspected copper as the cause of the chills. This seems unlikely in 
vieiv of the fact that in the manufacture of red brass, which con- 
tains a large percentage of copper and a small percentage of zinc, the 
chills occur less frequently than in the manufacture of yellow brass, 
which contains a greater percentage of zinc than of copper. In brass 
workers employed in finishing or polishing of brass, though they in- 
hale quantities of copper-laden dust, as is shown by the excretion of 
copper in the perspiration imparting a greenish tinge to the skin, 
hair, and underclothes, the chills never occur. Lead as a contribu- 
tory cause may be considered a negligible factor. 

A brief description of the process which exjioscs the workers to 

» Rend iK-forc tlio Section on Gcncnd Medicine of tlio College of rhy?ici.-.n‘i of 
rhilndclplii.!, Marcli 27, lOlC, 
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this ailment may be of interest: Zinc is obtained from its ores, zinc 
sulphide or zinc blende and zinc carbonate or calamine. , Brass is 
ordinarily of two varieties, red and yellow. The red brass, the 
better quality, is made up of from two to four parts copper and one 
part zinc. The yellow brass is made up, roughly, of three parts 
copper and two parts zinc. The relative proportions of zinc and 
copper thus determine the quality of the brass. 

Brass is manufactured by either the direet or the indirect process, 
the latter being the safer, though the former is probably in more 
common use. In the direct process the metals are all fused together 
at the same time. In the indirect they are fused one after another, 
the order depending upon the relative fusibility and volatility. The 
metals are melted in a large crucible, which is first heated to avoid 
' breaking. Into the crucibe is put, first, a mixture of scrap brass or 
grain copper; rarely are the pure copper and zinc directly mixed in 
their definite proportions. After the material is melted down the 
proper amount of copper or zinc is added to secure the desired com- 
position. It requires 2000° F. to melt copper and 770° F. to melt zinc. 
Hence the necessity of adding the zinc last. Zinc is readily volatile 
above 770° F., and for this reason must be well submerged beneath 
the surface of the melted copper. The mixture is then poured into 
molds. Though the process up to this point exposes the workmen in 
some degree to the metallic fumes the pouring is probably the source 
of greatest danger. As the metal is being poured the atmosphere 
becomes laden with intensely irritating whitish fumes and fine flaky 
deposits of zinc oxide or “zinc snow,” as it is called. Sir Thomas 
Oliver gives the following analysis of this “zinc snow”: 


Moisture 9. 04 

Organic matter 39.42 

Silicious residue 9.14 

Oxide of zinc 28.82 

Oxide of iron 2.78 

Copper 1.71 

Other matter S.49 


100.00 


Another anabasis gives 44.9 per cent. zinc. 

It is this volatilized zinc or “spelter” impregnating the atmos- 
phere breathed by the workmen that we think is the cause of the 
“spelter chills.” As to their ultimate cause we are not prepared to 
speak. Lehman believes the sjTuptoms are due to an auto-intoxica- 
tion from absorption of dead epithelial cells lining the respiratory 
tract, the cells being destroyed by the inhalation of zinc oxide fumes. 
Rambouse says that neither pure copper nor pure zinc gives rise to 
poisoning, yet the pouring of brass, an alloy of zinc and copper, sets 
up a peculiar train of sjaiiptoms. The question of infection seems 
doubtful. It is probably an acute intoxication. 



378 


riesman, boles: spelter chills 


T-hackrali m England, in 1830, recognized a definite train of syini)- 
toms arising from the inhalation of volatilized zinc, but makes no 
reference to the chills. Greenhow in England, in 1845, described 
a condition similar to an intermittent fever of an irregular type." 
Blaudet and Greenhow were also aware of a form of poisoning ob- 
served in brass pourers. The chills themselves seem to have been 
first observed by Schwitzer, in Germany, in 1862. The observations 
of Siegel made in Wurttemberg in 1905 are, however, the most val- 
uable on the subject. Earely has the condition claimed the atten- 
tion of American writers, a few reports of individual cases only 
having been made in Chicago, in 1904, by Drs. Ungre and Savin and 
by Dr. S. E. Pietrowiecz. Dr. ICober comments on it in his report to 
the House Commission. Dr. Hayhurst in his “Eeport on the In- 
vestigation of the Brass Manufacturing Industry in Chicago” con- 
tributes the most elaborate American report. 

Conditions Predisposing to Chills. — Eespiratory and circuia- 
torj'^ disturbances favor a more sudden and severe onset of the chills. 
Minors and women and those unaccustomed to the work are more 
susceptible than others. Alcoholism, anemia, malnutrition, and 
impaired renal function likewise constitute predisposing causes. 

Characteristic of the chills is their tendency to attack the workmen 
every Monday. This may perhaps be due to the free indulgence in 
alcohol over the week end. The chills occur most frequently in 
winter, this undoubtedly being due to the greater accumulation of 
the fumes in the workshop owing to the windows not being open. 
Their frequency is further increased on damp, cloudy days on 
accountof the lieaA"^" atmospheric conditions and consequent difii- 
cult 3 " in clearing the room of the fumes. 

Description of the Attack. — The chill maj- begin while the ma n 
is at his work in the latter part of the afternoon and after the second 
pouring, but more often it begins soon after leaving the shop or in the 
early^ evening. (This we think is due to a diminished activit.v of the 
sweat glands after leaving the overheated shop.) Free perspiration, 
bj' favoring an excretion of zinc, not onlj- aids in aborting the chill 
but noticeably diminishes the intensity' and duration of an attack. 
For this reason the men resort to hot drinks, the most efficacious, one 
of our patients told us, being hot milk with red pepper. For the 
same reason the men vwap themselves in blankets. 

The first thing complained of is a creep}', chilly sensation up and 
down the spine which gradually extends throughout the entire body. 
It may continue as a mere chilliness, but more often develops into a 
genuine rigor Avhich lasts for from one-half hour to an hour or even 
from two to three hours. At its height, cramps and pains in the find).' 
are apt to occur; abdominal pain is infreejuent, except as it may ftdiow 
the ingestion of cold drinks. The pulse is increased in frcquenc} anf 
there is a slight elevation of temperature. Preceding the ehdJ there 
is a dry, scratchy sensation in the throat, a sticking, pricking feeling 
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in the tongue, oppression in the chest, and an irritating cough, 
usually unproductive. Actual dyspnea is rare. There is a feeling 
of prostration and of nausea which frequently eventuates in severe 
vomiting. Diarrhea is eommon; indeed, the men at all times have a 
tendency to diarrhea, constipation being rare among brass molders. 
As the attaek subsides the patient, quite exliausted, breaks out into 
copious perspiration and soon falls into a deep sleep. A temporary 
loathing for food and an unpleasant metallic taste in the mouth are 
present on awakening and last a little while. 

One of us exposed himself for two afternoons to the fumes and 
flakes of zinc oxide during the melting and pouring process. In a 
few minutes the above-mentioned irritative condition in the throat 
and ehest, with coughing, was experienced. Headache also de- 
veloped, and later a slight diarrhea. No ehilliness, however, was 
felt. 

The attacks do not often incapacitate the workers. For this rea- 
son, and also because the men accept the “chills” as a matter of 
course and of no moment, the physician rarely has the opportunity 
of witnessing an attack. Great numbers of these worlcmen, it is 
reported, visit the out-patient department of the Birmingham 
Hospitals, but always for respiratory and digestive disturbances. 

It is doubtful if single attacks of this affection are of any impor- 
tance, but repeated again and again, as they usually are, sometimes 
for many years, they undoubtedly produce far-reaching effects in the 
human economy. 

Among the chronic manifestations of the intoxication, those per- 
taining to the pulmonary system are the most serious. Brass- 
founders are especially subject to bronchitis and phthisis, and 
frequently succumb to pneumonia. A very high death-rate from 
lung diseases is recorded among the Berlin founders. 

A tendency to arthritic attacks with acute and clu’onic joint 
manifestations we feel has been somewhat overlooked. One of our 
patients at present is convalescing from a severe attack of acute 
inflammatory arthritis complicated with an acute endocarditis and 
pneumonia. Another suffers with chrojiic arthritis deformans, and 
still others have repeatedly complained of mild though definite joint 
symptoms. Gastro-intestinal disturbances are common; among 
the more ordinary are attacks of anorexia, headache, apathy, epi- 
gastric distress after eating, nausea, and diarrhea. Jaundice some- 
times occurs. We have knowledge of an especially interesting case 
of jaundice which we feel was directly due to zinc intoxication. Un- 
fortunately, we were not able to study it. Among his coworkers the 
man was Icnown as “ yellow-brass Rudy.” He was especially subject 
to the chills, and became markedly jaundiced within a few hours after 
])ouring yellow brass. He could pour red brass without much dis- 
turbance, but would not accept, if he could help it, a position where 
he had to handle yellow brass. 
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Among tlie other ill-effects of this vocation we noted a state of 
malnutrition, a pasty, sallow complexion, and a slight secondary 
anemia. (The blood cells showed no “stippling.”) A well-devej- 
oped pyorrhea alveolaris was present in all the cases. We detected 
no changes in the central nervous system, though tabetic symptoms 
are said to occur. ^ Chronic renal disease should be looked for. 
Kober found that zinc workers may excrete zinc for months in the 
urine, though often without signs of poisoning, and Weyl mentions 
a case showing albumin and a trace of zinc in the \irine after 
a chill. No albumin could be demonstrated during the time the 
patient was free of the chills. Siegel found a trace of zinc, but 
makes no mention of albumin in the urine after a chill. Goodman 
demonstrated the presence of copper, but not of zinc, in the urine 
and sweat of a brass-worker. The man was probably a finisher and 
not a molder. As mentioned before, brass-finishers and polishers 
frequently show visible evidence of copper excretion in the sweat 
(f. c., greenish tint to skin and hair, staining of underwear, and aggra- 
vated itching of the skin). These symptoms are all due in a large 
measure to uncleanliness, and frequent bathing and the free use of 
talcum powder tend to prevent their occurrence. The men are not 
particularly unhealthy. 

As the result of examinations kindly made for us by Drs. John 
Marshall and Wertheim, we are able to report that analyses of the 
urine from a number of cases revealed no zinc or copper. 

It seems that no great tolerance for zinc is ever acquired, hlen 
who have been in the trade for twenty-five years and more fre- 
quently suffer from the chills. Certain individuals are more sus- 
ceptible than others, developing a Avell-marked chill almost every 
night and a particularly severe one on Monday nights. None of 
the subjects experienced the chilis when not engaged in their work. 
About 75 per cent, of the men exposed develop the chills. Tlic 
general mortality rate among these workers is higher than that 
among other workmen. One authority says it is two and a ludf 
times that of farmers. Sir Thomas Oliver notes that "only ten 
brass-workers were found living out of 1200 casters in Birmingham 
who were past sixty years of age, and that a superanuation in.surancc 
for brass-founders to begin at fifty-five years of age had only three 
applicants in a period of some ten years.” Ilayhurst noted that 
from among 17(51 foundry men the oldest at the trade was seventy- 
three years of age, that only 17 were past fifty, that (50 were past 
forty-five, and ISO past forty years of age. 

Gexebal CoxCLUSiON-S. — Spelter chills lie in tlic field of preven- 
tive medicine. To eliminate them the following precautions should 
be observed on tJic part of the employer: 

Guard against inhalation and ingestion of metallic vapoi^ p> 
providing the working rooms with an efficient system of ventilation 
practical for all seasons of the year. 
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Keep the furnace room apart from the others and provide proper 
ventilation about the furnaces. 

Employ an improved technic for pouring when such is at fault — 
perhaps some automatic device. 

Provide for the removal of all metallic dust and deposits about the 
foundry by a systematic and thorough cleansing, at regular intervals, 
of the floor, walls, ceiling, rafters, etc. 

Employ strong, healthy men to do the work demanded in brass 
foundries, zinc smelters, and in any allied trades in which zinc is 
poured. 

Do not employ minors or women. 

Do not demand of the workmen an amount of labor that is 
fatiguing. 

Provide proper washing and toilet facilities, and advise the men as 
to the necessity of their proper use. 

Allow the men reasonable time for washing before their eating 
period and a suitable place for eating. 

Caution them to change their clothes before leaving the shop. 
Advise them not to wear mustaches and to employ respirators when 
necessary. Caution them against sudden changes in temperature. 

A study of industrial diseases is of great importance and should 
form part of the curriculum of medical schools. With the 
help of the State, which is now assured in Pennsylvania and 
in several other commonwealths, it will be possible to inaugurate 
methods of prevention that will greatly lessen disease and increase 
the efficiency of the workers. 


UNILATERAL RENAL HYPOPLASIA AND DYSPLASIA DUE TO 
DEFECTIVE ARTERIOGENESIS ; RELATION TO SO- 
CALLED HYPOGENETIC NEPHRITIS.^ 

By W. M. L. Coplin, M.D., 

moFEsson op pathology, jefferson medical college, philadelpiiia. 


The facts embraced in this communication are presented in 
support of a contention that there is a tj'pe of renal anomaly of 
developmental origin which predisposes to or renders inevitable 
some form of nephritis, and that this congenital abnormality is 
probably primarilj" a defective arteriogenesis necessarily early in the 
evolution of the organ; furthermore, it is thought that some evidence, 
based on morphology, is here presented for the first time. The 
material upon which the report is based represents an accumulation 
of four years. In order to establish the thesis enunciated it is 


* Read at the mooting of the Association of Amorican Pliysicians, May, I91G. 
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necessary to prove (1) tliat abnormal kidneys reasonably assignable 
to such a group occur; (2) tliat they result from defecti\^e arterio- 
genesis, (3) tliat they are accompanied by, or lead to, cardiorenal 
phenomena in at least some degree reasonably .attributable to the 
kidney condition. 

Kidneys of tlie type considered have long been known and 
.variously named, and the congenital origin of many fully accepted. 
Chopart^ knew tliat one kidney might be large, the otlier small. 
The earlier observers did not differentiate congenital or primary 
hj^poplasia from sclerotic, inflammatory and other forms of secon- 
dary contraction, or atrophy. Indeed the term atrophy, frequently 
used, is not acceptable; it implies wasting. Some of tliese kidneys 
have at no time been larger tlian when found; such are not wasted 
organs. As applied to tliese organs the terms rudimentary, fetal 
and infantile are also of uncertain interpretation. TeyssMre^ used 
the term renal agenesis; hjqiogenesis is better. Agenesis should 
mean absence of the organ, often, however, it is used synonymously 
witli hypogenesis. 

LePlay and Fayor^ call tlie condition renal disparity and observe 
that it is an arrest and not an atrophy. Evidently Gastaldi'' has 
tlie same thought and terms it inequality of renal volume, and 
congenital unilateral atrophy; he restricts tliese names to kidneys 
in which both vessels and ureters are present. Braasch® evidently 
recognized this tjqie of lesion, whicli he included under unilateral 
atrophic kidney and thought it might be congenital or acquired. 
Cadore’' and Gerard® include relative atrophy obviously meaning 
abnormal smallness of one kidney and apply tlie term absolute 
atrophy to a more marked lesion. Polack® describes the condition 
of agenesis. Many so-called discoid kidneys'® belong with this 
group. Some infantile kidneys of tlie type described by Geraghty 
and Plaggemeyer" should also be included. The organs and clinical 
phenomena to which Babes'" applied the term hj'^pogenetic nephritis 
and tile, forms studied by Mironescu'® arid by Jianu and hlellcr" 
have to do witli this tjqie of lesion. The condition is recognized 
by most autliors of te.xt-books; kidne3's like those con.stituting 
the basis of this article are knomi to, and adcquatel.v described by 


5 Maladies dcs Voics 'Drinarics, Paris, 3830; cited by Gastaldi. 

’ Thfcsc de Paris, 1892. 

* Bull, ot M6m. de la Soc. Anat. de Paris, 1909, T. 8-1, 339. _ _ 

‘ Thfcso de P.aris, 1910. ‘ Ann. SurK-. 1912. ‘'i, ■-<>■ 

f Tiiteo do Lille, 1003. 

* Jour, do I'Anat. et de In Physiol., 1003, 39(h year, 170. 

» Thibsc do Borde.aux, 190S. „ n i i 5 ,,.. \mt 

10 Bull, de la Soc. .-Vniit. de Paris, 18S1, -11 < ; Legucu, Bull, de la Soc. j 

de Paris, 1892. 19. 

“Jour, Am. Med. Assn., 1913, Ixi, 2224. 

« La Sem. Med.. Pebruary* S, 1905; cited by Jianu and .MeHer. 

- «Beit. zum .Studium dor Hktolope dor hypoKcnctLschen Nopliritii (rum.a i 
Bukarcst. 190S: cite<l by Jianu and .Meller. • _ 

>« Centralbl. f. iillc. Path. u. path. Anat., Scpioinbor lo, 191-. ii i. 
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renal artery more sclerotic than its mate, or, as is not unknoira, 
when a branch of one renal artery, distributed to one pole of one 
kidney, is more sclerotic than other branches to other parts of the 
same kidney, is it not reasonable to assume that some congenital or 
essential developmental peculiarity has determined the asymmetric 



Fig. 2. — Ono-lwlf natural size. External aspect of opened kidneys shown in 
Fifr. 1. Above and to rigJit external aspect of opened aorta. Smaller kidney supplied 
by two renal arteries both small and cord-like. Artery to larger kidney came off from 
aorta as a single trunk dividing at once into two branches both of which are shown 
on loft half of lower organ. Trunks and branches show notable sclerosis superimposed 
on a congenital anomaly. Clinical data arc given in text and in legend to Fig. 1. 
(Mviscum No. 1G37.) 

distribution of the lesion? The pressure in both arteries must be 
balanced, the toxicity of the blood, the irritant, destructive or other 
noxious agents in that fluid must be proffered alike to both arteries 
and to all branches of the same artery, so that if differences are found 
the reasonable assumption is that they resulted from peculiarities 
of the affected vessel. Resting on known facts deduction necessarily 




O COPLIK; KENAL IlYPOPLASU. AND DYSPLASIA 

Ae 9 cases on which this report is based, CO cases have been identified 
in which the kidney involved is known: 32 right, 28 left. Of 9 
patients here reported 3 were negroes. 
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Fiu. 1. — Incited surface of kidneys, neither normal; upi)cr orpan of infantile ty|>o. 
One-half natural size. M. .1.; female; white; ased seventy-three years. Patient anil 
husband insane. Arteriosclerosis; tuberculosis; ttil)crculous peritonitis. Cardiorenal 
sj-mptoms (dropsj-, .stupor, uremia); death. Urine pale; specific gravity, 1010; 
albumin and casts. Postmortem; Arteriosclerosis. Heart olO fmi». nipht kidney 
(upper) 20 pms. Left kidney (lower) 120 jtnis. Duidicated renal vc'.sc!'- on both 
sides. Richt kidney of infantile tyj)e; vessels nearly obliterated. Diatinetinn-. 
between cortex and medulla imperfect and nrranKcment abnonnal in 1x)th orK.ans. 
Open aorta with abnormal orifices of renal :irteries above and to left. Sw nl-xj 
photofrraph of other aspect shown in Rr. 2. (Museum No. 1(1,37.) 


Concerning the second proposition, immely, that tlie abnonnal 
kidneys result from defective arteriogenesis, the evidence must be 
more carefully weiglicd. The time is past tvheii doubt as to tlie 
vascular origin of certain fonn.s of neiiliriti.s (‘an be cntert/iined; 
arteriosclerotic kidney is imivcrsally accepted. AMien, in tbi- 
condition, one kidney is nuich more changed than the other, or one 
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and nephritis, observing that in some patients the former is at first 
accompanied by chlorosis, and later by albuminuria with atrophic 
sclerous nephritis. Gaucher, Rayer"^ and Besanfon,^^ contended 



Fig. 4. — Presented through courtesy of Prof. Stengel, Prof. A. J. Smith and Dr. 
AVeidinan. One-half natural size. E. H.; female; white; aged twenty-one years. 
“Always had kidney trouble.” In 1912 when six months pregnant, toxemia, albu- 
minuria, miscarriage. January, 1914, therapeutic abortion for toxemia, albuminuria, 
etc. Blood-pressure known at that time to exceed 212. Recovei^'- with high blood- 
pressure. Readmitted in August and again in December, 1914. Quantity of urine 
varied from 760 c.c. to 2825 c.c. Specific gravity, 1007-1010; blood in urine once. 
Phthalcin 33 per cent, in two hours. Wassermann negative. Clinical Diagnosis: 
Arteriosclerosis; chronic interstitial nephritis. Postmortem; Death due to throm- 
bosis of intestinal vessels. Heart 470 gms. Left kidney (upper) 35 gms. Right 
kidney (lower) SO gms. See also text. Sclerotic changes superimposed on congenital 
anomalj'. (Aluseum No. 2032.) 


for a nepliritis due to arterial aplasia. Bayer noted a relation 
between size of the renal artery and the kidney supplied, and that in 

Cited by Besanfon. Ibid. « TiiSsc do Paris, 1889. 
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leads to the conclusion that developmental peculiarity must be a 
determining factor. 

For about a quarter of a century through succeeding editions, 
Usler^s has maintained that some patients have better vessels than 
others; it is reasonable to believe that in the same patient some 



Fit:. .S. — Bolli orc.-iiis Iiypopl.-islir and tlt^plnslif; ‘■iiperiinpo'-ctl jillcrat'oii^ of 
sctondarily coiilrattcd (arteriosclerotic) kidneys. One-half natiir.il sire Female; 
colored; aRod thirty years HrouRhl to Hosjiifd in convnlsions; unroiisciou', umspi il 
pupils; urine tonlaincd allminin. Coroner's c.ase. Death attributed to septic cmlxc- 
li'in from infected fincer. Postmortem: Pneumonia; plcurisj'. Heart weiched 
Kins. Xo evidence of emliolism and no thromliosis found. Moderate arteriosclerosis 
Uicht kidnc.v (upper) .lO Kms. laifl kidne.v (lower) ISO tems Distinction lietwcca 
cortev and metiulla pos,sil)lc at iioints only. (Museum Xo. (il.) ) 

arteries may be better tliaii others. Laneereaux-'’ clearly recog- 
nized a relation between congenital narrowing of the va.'^eiilnr tree 

n Principles and Practice of Medicine. 1S02, OCl; Osier and McCrnc. Principlo 
and Practice of .Medicine. I'JIO, Sih od., S-12. 
s® Art. Rein, du Diet. Dncyclop. des Sci. Med., 1S7G, o’me .‘^cric. T. S. 2IC. 
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nepliritis. He formulated an accompanying clinical picture. Babes^ 
notes that walls of renal arteries may be thicker or thinner than 
normal and that the musculature is usually hypertrophic. The 
arterial dysplasia so obvious in some of my specimens is quite 



« 

n- 


Fig. 0. — One-half natural size. E. D.; female; colored: aged eighty-two years. 
Had five children; all dead. Disabled by rheumatism. Pain in body and limbs. 
Edema of legs; ascites; albuminuria; casts; lobar pneumonia; death. Postmortem: 
Heart 320 gms. Advanced arteriosclerosis. Pneumonia. Left kidney (upper) 
110 gms.; hypoplasia and dysplasia; surface but slightly granular. Right kidney 
(lower) 200 gms. Note absence of normal renal marking; disorderly arrangement 
of cortex and medulla. Notwithstanding the rather advanced arteriosclerosis neither 
of these organs is typic of that condition. The larger is clearly hypertrophied, with- 
out conspicuous interstitial fibrosis; sections show a degenerative lesion affecting 
the tubule epithelium with negligible interstitial change; slight glomerular fibrosis. 
(Museum No. 4CG.) 

characteristic. As stated above my contention is tliat tin's is tlie 
essential feature; probably all else is secondary. Osteogenesis 

Loc. cit. 
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the same individual the two arteries as well as the organs supplied 
diff^ed correspondingly m size; of course, this is known toevery 

^ that Gaucher’s allusion to 

nephritis resulting from primitive alteration of anatomic elements 



Fig. 5. — One-hnif natural pIzc. M. S.; male; colored; accd forty-eicht yeaw. 
Cardiorenal ca-so; Rastric sjTnptoms preilominated early; later dropsj-; dyspnea; 
systolic murmur. Pol.\"urin; trace of albumin; cast.s; .anemia. DiaRuosL: Perniriou^! 
anemia; syphilis of liver. Postniortcm: irydropcricardiimi; hydrofliorax; ascites; 
Rumma of liver. Heart dlS Rms. Arteriosclerosis. Ix>ft kidney (upper) fuseil vrith 
adrenal, combined weiRlit 132 Rms.; 2 arteries, 2 ureters separate to bladder; upjs'r 
half hypoplastic and dyspUvstie; small seRment of lower pole is practically normal. 
Ripht Iddiiey '(lower) 19S Rtns. SliRht dysplasia but orRan di'itinctly hyiK-rlrophicfl. 
(Museum No. (105.) 


refers to defective bloodvc.sscls as the essentia! iinsis. I3c.sancon is 
perfectly clear; to him a sulmormal arterial function c.xerts a 
deteriorating influence on the kidney, incrcasc.s it.s susccptiiiilhy 
to to.\ic bodies, and may alone deterininc a primitive interstitial 



coplin: renal hypoplasia and dysplasia 


391 


none possessing a lumen proportionate to its size, nor having a 
normal or vestige of normally distributed elastica; in none is the 
muscle or intima normal. The organ contained some lime and 
consequently the section is torn. Below and to the left are groups of 
hyalin tufts, and a few tubules, two of which are dilated; other 
tubules containing hyalin are shown near the center. Of course, 
this patient was old (seventy-three years) and her arteries advancedly 
sclerotic. The opposite renal artery appeared as sclerotic as those 
of the small symmetric, miniature or infantile kidney which was 



Pit,. 8. — Small artery from same case as Fig 7. Note tliick muscle layer; single 
elastic lamina, imperfect, atypic, and absent from segment below and to the left; 
bleak to right; alinormal wavincss. BotA\cen elastic lamina and slifc-like lumen 
niaiginatcd by endothelium note thick fibrohyalin stratum which microchemically 
gives usual collagen reactions. Aitcries from posterior part of this organ did not 
.show these characters or at most but slightly. Photomicrograph. (Museum No. 
2183-A; antciioi vessel.) 


probably lij'poplastic at birth or became so shortly afterward; the 
lesions of arteriosclerosis are superposed. Fig. 10 is of artery from 
upper pole of organ shoAvn in Fig. 5. The distorted cortex, thick- 
ened capsule, irregular surface, unevenly distributed medulla, and 
abnormal pelvis of upper half of organ shown in Fig. 5, might have 
been attributed to the associated arteriosclerosis; however, the 
fused adrenal extending into the kidney substance could have had 
no such origin. Tlie artery shomi in Fig. 10 possesses a single 
irregular imperfect elastic lamina inside of which is a thick muscle 
layer; fragmentation of intima seen in many of these vessels is 
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imperfecta and neurogenesis imperfecta are botli fulJy recognized; 
why not, as a basis of many anomalies, a defective arteriogenesis? 
In some instances veins and possibl^”^ capillaries are also implicated— 
defective angiogenesis. 

The organ from which was taken tlie section depicted in Pig. 7 
was removed because of recurring attacks of pain; the case, under 
the care of Prof. Stewart, will be fully reported elsewliere. The 
anterior aspect of the kidney showed typic appearance of defective 
nephrogenesis; the artery figured is from witliin affected side of organ. 
Observe fragments of elastica in perivascular tissue, irregular 



Fig 7. — Artcrj’ supplying ln^ oivcd area of a kidney rcmoi cd at ojiention Prag- 
monts of olastic.a in paravascular tissues, difluso hmo depoMt (iilackl to left a"'l 
iiclow artery. E\tcrml elastica almost straight band. Muscle str.itum 
fibrous. Internal el.tstic.a iitniic, with long sweeping irregular wavc^ nolahly liclow 
Subintiinal proliferation especially marked abore Patient suffered from what w h 
thought to be renal pain or renal angina. Photomicrograph. (Mu.^'iim Ko SIM 11, 
anterior vc'sci ) 


external elastic lamina of uneven tliickness and notably deficient 
in waviness. The muscle is abnormally thick and contains more 
fibrous tissue than muscle. Tiie internal clastic iaminti is nowhere 
perfect and below shows long irregular sweeps never seen in norma! 
vessels. Fig. S is a smaller vessel from tlie same organ; the muscle 
layer is thick, the elastic lamina (but one layer is present) is irregular 
and imperfect; a considerable arc power left) is vifhout elastica; 
between elastica and endothelium is a fibrohyalin stratum resem- 
bling the substance observed by Gull and Sutton, Of coitr>c the 
arteries shown arc not normal; were they ever so? I doubt it. 

Fig. 9 (section from organ sboiim in Fig. 1) shows three nrtent"', 
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notably the kidneys/® there is a generously beneficent excess of our 
actual needs. We may by various morbid processes diminish the 
abundance perilously close to the danger-point. It is equally 
certain that the patient may be born without the generous supply 
usually afforded, or, if adequate at birth, faulty or arrested develop- 
ment of the kidney may later exert a erippling influence. It is in 
such position that these patients find themselves. They may pass 
through life with no renal manifestation, and in such cases the 



Fuj. 10. — Trniisvcrsc section of artery from upper polo of smaller kidney shown 
in Fig. 5. Fragments of elasticn in paravascular structures; vessel elastica atypic in 
location and morphology. No muscle external to elastica and abnormally thick 
fibromusoular stratum between elastica and lumen. Completely detached endothe- 
lium. Tissue around vessel is formative in type, contains fibroblasts in varying 
stages of development. Photomicrograph, (Museum No. 905-3.) 

symptomatology which Besan^on^’ and also Jianu and hleller-® 
and others have attempted to establish, may be absent. Of 9 cases 
embraced in this study in 3 renal disease was clearly indicated, and 
in 1 the diagnosis of chronic interstitial nephritis was made with full 
recognition of associated cardiovascular phenomena; in another the 

This plwso of renal function is fully discussed by Karsner, Bunker and Grabfield, 
.Tour. E\p. Med., 1915, x\ii, 544, who also give references to earlier work. 

Loc. cit. ss £oc. cit. 
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probably due to contained lime salts. I do not believe that this 
was ever a normal vessel. In Fig. 11 are two vessels in tlie midst 
of a mass of fibrohyalin tissue; the stainable elastica is without 
its characteristic waves, notwithstanding the fact tliat obviously 
both vessels are contracted. To the left is part of another vessel, 
an artery, with the waveless internal elastica upon which is a thin 
cellular layer covered bj^ endothelium. Fragments of the external 
elastic lamina extend into the surrounding fibrous cellular tissue. 
In the center of the picture is a cellular area; below and to the left 
several imperfectly developed Malpighian tufts Photograph of 
section from small kidney is shown in Fig. 6. 



Fio. 9. — Section from kidney shown in Figs. 1 and 2. Tiirco abnormal vc'-^L, 
apparently arteries. See description in te.xt. Note that normal arrancoment of 
lamina is not present nor arc tlio,{normnl layers rceoRnizable. Below larger vc-;'-el 
note c.'ilcified content of dcsencrated twbulcs; practical absence of normal ci)itlieliiim. 
Below to left many hyalin tuft.s. Photomicrograi>hs. (Museum No. lOST-S-l.) 

The contention isthat tlicse kidneys were never jierfectly developed, 
tliat the arteries were always defective, and that probably the renal 
hypoplasia rested upon Ji nutritive liasis. Patients may reach an 
ejrtreme old age witliout manifesting symptoms, but when anything 
calls upon the organs for unusual functional activity they bretik 
down. Such functional inadequacy is well known in congenital 
heart disease, in the liver when altered by congenital syjihilis, and 
in allied condition.s. Mcltzcr^ has shown that in many organ.s, 


^ Jour, Ani* As^n., 1007, xlviii, 
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coming on in young persons without adequate cause should arouse 
suspicion. Obviously the Roentgen ray and a careful differential 
study of excretion from the two ureters would be of distinct aid in 
diagnosis. By the use of these modern methods Dr, Alexander 
Randall has reeognized the condition and has operated ‘upon a 
patient having renal abnormality apparently of this type. With 
well-known functional tests at present at the disposal of the 
clinician it would seem that the condition should be recognized, 
and that, with a knowledge of the possibility of such an anomaly, 
a closer scrutiny of atypic cardiorenal cases should result. Be- 
cause of operative risk incident to attack upon the better kidney 
the condition must be of particular interest to the surgeon. 


THE RARITY OF CONJUGAL PHTHISIS, 


By Maurice Fishbeeg, M.D., 

CLINICAL PliOFESSOn OF MEDICINE, NEW YOHK UNIVERSITY AND BELLEVUE 
HOSPITAL MEDICAL COLLEGE; ATTENDING PHYSICIAN, MONTEFIORE HOME 
AND HOSPITAL FOR CHRONIC DISEASES, 


During fifteen years of service as physician to the United Hebrew 
Charities of New York City I have had under observation over 800 
tuberculous patients annually, most of them married, and a con- 
siderable proportion having quite large families. At the beginning 
of the service, influenced by the current teachings of the dangers of 
exposure, every consort of a tuberculous patient was suspected of 
having contracted the disease. The least indication of trouble 
pointing to the respiratory tract was sufficient to suggest phthisis, 
and a diagnosis of this disease was made more often than was 
justified by the subsequent observation of the cases. But with 
increasing experience among this class of patients I became con- 
vinced that tuberculosis in both husband and wife is exceedingly 
rare,- and I drifted to the other extreme — the fact that a woman 
has a husband with active phthisis Avould not influence me in 
interpreting doubtful symptoms and signs in favor of making a 
diagnosis of this disease because of the exposure to infection to which 
she has been subjected. 

An investigation three years ago' showed that the children of these 
dependent consumptives are infected with tuberculosis to the 
extent of 84 per cent, when they reach the age of fourteen. The 
consorts of these tuberculous patients have been found almost 
invariably “reactors.” Bearing in mind that while a positive 
reaction to tuberculin is conclusive evidence that the person has 
been infected with tubercle bacilli at some previous period of his or 
her life, but it by no means shows that the patient is sick as a result 

' FishberR, A Study of the Cliild in the Tuberculous Milieu, Arch. Pcdiat., 1914, 
xxxi, 90, 197 ; 1915, xxxii, 20. 
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diagnosis Y'as chronic nephritis. One of the patients was brought to 
the accident ward, admitted unconscious witli a provisional diagnosis 
of uremia, and died during transfer to the ward. In this case no 
doubt a careful study would have resulted in recognition of the 
condition. One of tlie patients operated upon (not one of the 3 
just mentioned) had been explored and, because tlie posterior part 
of the kidnej' was normal and the anterior alone affected, tlie 
condition was not recognized even at operation. The most care- 
fully studied case in the group is the one for which I am indebted 
to Prof. Stengel.^ Pregnancy, associated toxemia and eclampsia, 
with the report that she had had kidney trouble all her life, were 



Fii/. 11. — In^ul.^^ fibrosK burroundinp small croup ol imperfectly foniicd \e'“el'. 
In coutor mononviclcar infiltration. Bclou many fibrohyaiin jclonicruli; ofhcJN nrv 
cellular in centers of dilated tuft spaces, PhotomicroRniph. (Mu^-cuin Xo. lOb ) 


suggestive; a systolic pressure above 200 mm., and at one observa- 
tion 230; a trace of albumin; low specific gravity; phthalcin 
elimination 40 per cent, in two hours; non-protein nitrogen 33 to 
30 mgs. per 100 c.c. It is probable that ureteral catheterization 
might liave cleared up the case. Besanpon” lays particular stress 
upon history of chlorosis or of a chlorotic appearance, headache, 
vomiting, lassitude, slightly puffy eyelids, sliglit diffuse edema of 
lower extremities, frequent micturition, pale abundant urine; ol> 
viously none of these alone, nor all together would constitute any- 
tliing peculiar or characteristic. Nephritis, toxemia, or uremia. 


:»Prof. Stoncci was Kind cnouph to permit me to cxjiminc 
m-iKe the iiece--irj- nb«tr.>ct. I am indclite<l to Prof Allen 
p). Woidm.an for the privilege of .-uudyinK the specimen. 

« Loc. cit. 


the clinic d hi-Uorj' .md 
J. .Smith and Vr. I n-d 
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Of the rest, 27 of the tuberculous husbands were inmates in sana- 
toriums and hospitals for consumptives and 5 were away from home, 
though not in institutions. An inquiry was made whether cohabita- 
tion has taken place since the onset of the disease in the sick partner, 
and it was ascertained that 146 acknowledged that such was the 
case while the rest denied it, though we have good reasons to believe 
that most of them were not truthful in this respect. We also found 
that during the time of the illness of the affected consorts, 48 
children were born to these couples and two women were pregnant 
at the time this investigation was made — 51 of the women were 
widows, having lost their husbands through phthisis. 

Among the 9 men who had phthisical wives 1 wife was found 
suffering from active tuberculosis in the advanced stage. But a 
careful inquiry revealed the fact that she was phthisical before the 
disease developed in the husband. We have a record of several 
examinations of this woman for six years back, and she showed 
symptoms of phthisis until one year ago, while her husband was 
fairly healthy. At this examination a large dry cavity was found 
in one of the upper lobes of her lungs, so that if any transmission 
had taken place it was from the wife to the husband. The other 8 
husbands showed no symptoms or signs of tuberculous disease. 

Of the 161 wives of tuberculous husbands four were phthisical, 
though in only one the lesion in the lungs showed signs of activity, 
while in the other three it was either quiescent or arrested. 

It is thus seen that only 2,5 per cent, of the wives of 161 phthiscial 
husbands were found to be suffering from the same disease, despite 
the fact that they have been exposed to infection more than women 
Avith healthy husbands. 

A review of the literature on the subject shoves that previous 
investigations of this character were in most cases in agreement 
with our results. Soon after Koch’s announcement of the discovery 
of the tubercle bacillus, many of the best clinicians of those days 
stated that their experience had led them to the conviction that 
tuberculosis is not a transmissible disease, because it is exceedingly 
rare to find that a married tuberculous patient should transmit it to 
the healthy consort. But soon there appeared in medical journals 
many cases showing that such transmission is not uncommon. 
Instead of giving detailed histories of such cases we will quote 
Wilson Fox’s” summary of the evidence on this point: 

"A. One phthisical man married seA'eral times, most of his wives 
becoming phthisical — 13 cases. 

“B. Consumptive man who died transmitted to wife; widow 
infected second husband — 3 cases. 

"C. Man infected wife and died. Widow remarried and also 
died of phthisis, as did her second husband after he had remarried. 
His Avidow lived and also married again, and the next husband died 
of phthisis. 

" Piseases of the Lungs, London, 1S91, p. 571. 
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of this infection, it appeared to me rather paradoxical: The children 
are nearly all infected j the consorts all show conclusive evidences 
of harboring tubercle bacilli in their bodies, yet phthisis in both 
husband and wife is so rare as to warranfinvestigation. hloreover, 
the children, especially infants living with parents who suffer from 
active phthisis, are nearly all suffering from some form of tuber- 
culosis, and an enormous proportion succumb, particularly to the 
meningeal form. Still, the husband of a tuberculous wife, or tiie 
wife of a tuberculous husband is -only exceptionally affected with 
the same disease. 

This is a fact Avhich is not well known and, in general practice, 
as well as in the various tuberculosis clinics in this country, the 
consorts of tuberculous patients are always suspected of being 
phthisical. It appeai-s that a statistical inve.stigation of this 
problem may prove of value, and may perhaps stimulate others 
to collect similar statistics, considering that opportunities for 
such investigations are abundant in the numerous tuberculosis 
clinics and sanatoriums in any city of this country. 

The tuberculous patients reported on in this ])aper were mainly 
dependent people, supported w'holly or partly by tlie United Hebrew 
Charities. Their dependency was in most cases the result of tuber- 
culosis. At first it was projected that about 500 should be examined, 
but when it was found that our general imjjression was fully con- 
firmed when 170 couples were examined, I deemed it safe to report 
on this number, feeling confident that an increase in the number 
would not materially alter the result. 

Inasmuch as the problem of exposure is most important when 
speaking of the transmission of tubereulosis, it must be mentioned 
that these patients Avere of the same class; in fact, a large number 
Avere the A'ery families, Avhich Avere inA’estigated three years ago as 
to the incidence of tuberculosis in their offspring. At that time avc 
found that they aA'eraged 3.3 rooms per household, or l.o7 persons 
per room, the size of AA'hich AA-as, in the A'ast majority of cases^^ tlie 
minimum that can be found in Xew York City tenements, and many 
of the sleeping rooms had no AvindoAA’s communicating directly Avith 
the external atmosphere. Another AA'ay of shoAA-ing the mode of life 
of these tuberculous and dependent families is by mentioning that 
counting all the beds, cribs, couches, etc., it AA'as found that there 
Avas only 0.5S of these articles of furniture per person. 

We thus find that there were present practically all the factors 
which favor the dissemination of tuberculosi.s, and most of the 
factors predisposing to the development of jffithisis, namely, over- 
croAA-ding in dingy tenements, poA'crty Avith its concomitant mal- 
nutrition, etc. , 

Of the 170 consumptives, 9 AA'cre women and 101 men._ In tlie 
latter group avc found that 78 of the Avives lived Avith their tuber- 
culous husbands at home, and of these 51 sleiff in the same room 
Avith their sick husbands, and 23 CA'cn shared tlieir beds with them. 
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only met two instances of conjugal phthisis. In one he had only 
Jieard tliat a wife had died of phthisis whose husband, still living, 
was seen by him five or six years before with a cavity after an acute 
attack, but he did not know her family history. In the other case 
the wife died of acute tuberculosis about one j'^ear after her husband’s 
death, but she was a member of a family which he knew to be 
phthisical. When mentioning this fact, he adds significantly, 
“my experience now extends over twentj^'-seven years,” Leudet’s'’ 
experience was to the same effeet: Investigating the subsequent 
history of 112 widows and widowers whose partner died from 
tuberculosis he found all alive and not developing any sjraptoms or 
signs of phthisis. He coneludes that among the well to do classes, 
Avho live in comfort, in healthy homes and are well-nourished 
infection with phthisis is extremely rare. 

Sir Hermann Weber'® collected statistics on this subject. He 
found in the history of “68 persons, male and female, who with 
more or less pronounced consumptive taint have married healthy 
partners. One of the several of the partners of 10 of these 68 cases 
became consumptive. The question, however,” he says, “takes a 
different aspect if the originally tainted husbands and wives are 
considered separately. Of the 68 persons, 39 were husbands, 29 
wives. Only one of the husbands became diseased, while of the 
wives 9 out of the 39 husbands became affected. These 9 husbands 
lost 18 wives, namely, 1 lost 4 wives, 1 lost 3, 4 others lost 2 each, and 
3 only 8 each.”" 

An analysis of these figures is not productive of conclusive results 
on the problem of the transmission of phthisis from husband to 
wife. It seems that many of these husbands were sufficiently 
resistant to the disease as to live long enough to fatally infect more 
than one wife; the wives were, on the other hand, very vulnerable, 
which would point rather to either a series of coincidences, con- 
sidering the small number of cases reported, or that they were a select 
group, studied for the purpose and selected because of the striking 
features they presented. 

Conclusive proof would only be a large number of cases taken at 
random. Such a series of cases Avere reported by I. Burney Yeo.'- 
He collected particulars of 1055 cases of consumption which had 
come under his observation consecutively in the hospital. Of this 

® Gaz. hebfi. tie mCd., Paris, 1890, xxvu, 102. 

On tlie Coniniunication of Consumption from Husband to Wife. Tr. Clin. Soc., 
London, 1874, vii, 144. 

" It ajopears that cases in which a tuberculou.s husband lost several wives in 
succession throiigh phthisis are verj’ abundant in medical literature. They appear 
to confirm Pearson’s theory of sexual selection, or ‘‘assortative matinp” as he calls 
it, and indicating that persons nlth phthisical constitutions are attracted by others 
with the same taint. This point wU be discussed later on in this paper. Wilson 
Fox (loc. cit., p. 572) saj's: ‘‘The group of husbands to many wives would appear 
to me to point even more strongly to one common c.attse other than cont.agion.” 

Contagiousness of Consumption, Brit. Med. Jour., 1882, i, 895. 
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“D. Woman married in succession two phthisical husbands, 
and became phthisical after the death of the last— 2 cases. 

“E. Wife consumptive, died, having infected husband, who 
also infected a second wife — 10 cases. 

“F.^ Consumptive wife before djdng infected her husband, who 
later infected a second wife. This widow afterward infected a 
second husband — 1 case. 

“ G. Woman died of consumption. The widower, not stated to 
be phthisical, married subsequently three other wives; total four 
wives, of whom the first, second, and third died of phthisis, but the 
fourth wife, and apparently the husband, remained free from the 
disease.” 

Such cases have been reported by the hundreds in the medical 
journals of twenty-five years ago. But it must be acknowledged 
that ■thej'- are not conclusive proof that phthisis is more frequent 
among the consorts of the tuberculous than among those who arc 
married to non-tuberculous persons. Single isolated cases of the 
coexistence of the same disease in both husband and wife may be 
found in any other pathological processes. W'e have only to 
mention cancer a denx or conjugal cancer, cases of which have been 
reported in abundance. But it is the consensus of opinion that in 
these cases the cancer was not transmitted from one partner to the 
otlier. In J. W'olff’s’ great work on cancer, as well as in Wk Roger 
Wfilliams’s'* book on the same subject, we find numerous cases of 
conjugal cancer which read like the above-mentioned cases of 
marital phthisis. Similarly, Betz, Oppler, Boisumeau, R. Schmitz, 
C. ICiilz, cite details of cases of conjugal diabetes, but an analysis 
by H. Senatori shows conclusively that they do not prove the 
transniissibility of this disease and that they are merely coincidences. 

The only satisfactory way to study the problem of marital 
phthisis is the statistical. If we find that a large number of consorts 
of consumjitives develop the same disease, we may conclude that 
it has been transmitted from the sick to the healthy consort. 

A careful search of medical literature has revealed the following 
data about conjugal phthisis; 

Au-Stin Flint, Sr.,® found only 5 among 700 cases of plithisis in 
which there was room for the suspicion of the disease haying been 
communicated from the husband to tJie wife or tlie wife to the 
husband. Reginald Thompson" found among 25,000, 15 cases of 
phthisis in both husband and wife, “so that the proportion of 
infective cases may be reckoned as not less (probably a little >nore) 
than one per mille.” In his extensive experience Wils'on box' hail 

’ Die Ijohre von ili-r KrobskniiiKlioit, Berlin, 1914, ii. 5''. 

‘ T))C ls'atur:il History of Cancer, London, lOOS pp. 19), 202. 

‘ Berlin, Uin. AVchn-clir.. 190S. xlv, 133. 

< On riitliisis. I’hil.adplpliia. IS7.S, p. 419. . 

^ Lancet. ISSO.ii. 727. • ot.. l- -ol. 
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There are other statistics available on this subject. Ch. Mongour^® 
found among 440 married couples in which one of the consorts was 
sick with phthisis, there were 16 in which the partner was also 
affected, i. e., 4 per cent. W. Thom^^ 4ound among 402 married 
couples only 12, or 3 per cent., in which the partners had in all 
probabilities contracted the disease from their consorts. Meissen 
found probable infection in 5 per cent, of married tuberculous 
patients. Jacob and Pannwitz,’® in a collective investigation in 
several German sanatoriums admitting patients from all classes 
of society, that in 8.5 per cent, conjugal phthisis could be found. 

An excellent statistical work on this subject was published by 
Wilhelm Weinberg,^® who found that among 1426 husbands of 
tuberculous wives 118, or 8.3 per cent, died from this disease; 
among 2506 wives of tuberculous husbands 112, or 4,5 per cent,, 
succumbed to this disease. Among a total of 3932 consorts of tuber- 
culous persons, 230, or 5.9 per cent., died from tuberculosis. He 
thus finds that the mortality from phthisis among those who are 
married to consumptives, is about double that observed in the 
general population. Taking the elements of age, sex, etc., into 
consideration he found that among these 3932 individuals only 2.7 
per cent, are expected to succumb to tuberculosis and not 5,9 per 
cent., as was actually the case. He concludes, therefore, that 
marriage with tuberculous individuals though not as risky as is 
generally supposed, yet it is not always harmless. Though he 
emphasizes that his material shows that not all the tuberculosis 
thus acquired is due to direct infection from the consort; hardly 
one-third can be attributed to this cause. 

Frier-® adopted a statistical method similar to that of Weinberg, 
and found that cancer shows the same double ratio of mortality 
when its incidence among married couples is calculated according 
to the theory of probability. After the death of the patients the 
number of the consorts who succumb to cancer is three times as 
large during the first year; twice as large during the first five years, 
etc. Thus the theory of probabilities, as worked out mathematically, 
yields the same results in cancer as in tuberculosis, which is 
apparently a confirmation of Pearson’s theory of assortative mating 
spoken of elsewhere in this paper. 

Rilfel investigated for 200 years backward the demography of a 
German village with 1200 population. C. Kirchner calculated 
from his figures that there were 110 tuberculous families among a 
total of 716, f. c., 15.36 per cent. From these figures it would appear 

“ Rechorcbcs stalistiques sur la contaBiosit6 do la tuberculosc pulmonaire, Congr. 
infernal, do la tuborculoso, Parns, 1905, i, 413. 

>■ Bcitr. zur Frago d. Tuberkulo-se-ansteckung unfer Ehcleuton, Zfschrft. f. Tiiberk., 
1905. vii, 12. 

■' Enstoliung nnd Bekiimpfung der Lnngentiiberkulose, Berlin, 1904. 

» Lungensclnvindsuch bolder Ehogatten. Bcitr. z. Klin. d. Tuberk., 190G, v, 305. 

Quoted from F. Martins, Handbuch dor Tuberkulose, Leipzig, 1914, i, 404. 
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number 621 were males and 433 were females. Of the males 30G 
were married, 297 were single, and IS were widowers; about 3 
per cent, of the whole, and about 6 per cent, of those who had been 
married. Of the IS Mudowers 2 only could state positively that they 
had lost their wives by consumption and one of these wives had been 
dead thirteen years; 6 of them had lost near relatives by consump- 
tion (father, mother, brotlier, or sister) giving a presumption in 
favor of hereditary predisposition, and in 10 no precise information 
could be obtained. Of the 434 females, 199 were married, 20G were 
single, and 29 were widows; the ^\^dows being about 7 per cent, of 
the whole, and about 15 per cent, of those who had been married. 
Of the 29 wdows, 5 only were able to state positively that their 
husbands had died of consumption, 1 lost her husband in a ‘fit,’ G 
had lost near relatives by phthisis, and 17 could give no precise 
information. 

Yeo also quotes statistics of J. P. Barlett who found that among 
94 males in the hospital with phthisis, 53 were married, 37 were 
single, and 4 were uidowers; of these 4, 2 had lost their wi^•es by 
consumption. Of the 53 whose wives were alive, all the wives, 
except 2 were quite healthy. Of the S3 females who were then in 
the hospital vith consumption, 62 were single, 15 married, and 6 
widows; of the 6 widows 3 had lost their husbands by consumption; 
in 2 of the 3 there was marked hereditarj' predisposition; and in 
1 there was none; in the remaining eases the husbands were healthy. 

“Taking these figures for what they are worth,” concludes Yeo,' 
“ it seems certain that the communication of consumption from wife 
to husband, even among the class in which the conditions of life 
favor to the utmost the communication of contagious disease, is 
very rare; while it would seem that communication (assuming for 
the sake of argument, the disease was really communicated) from 
husband to wife is more frequent.” 

jNIore recent investigations appear to bear out Yco’s conclusion. 
Thus of 159 couples in wliich one of the partners was tuberculou.s. 
Brehmer’® found that in 19 or 12 per cent, both sufl'cred from the 
same disease. Haupt'^ found in 417 cases 22, or 5.2 per cent., in 
which both partners ivere affected with plithisis, which is not above 
the normal number expected in the average population irrespective 
of excessive exposure. Only Cornet’^ found among 594 cou{)lcs 
that in 23 per cent, of cases both partners were tuberculous which 
is double that found by Breluner and he e.xplains the disparity by 
the fact that his patients were hospital cases, i. r., of the poorer 
starta of population wliile those of Brehmer and Ilaupt were well- 
to-do private patients. 


■^Thcrapip eJer Chron. I.unKcn-.chwind'UcIit, Berlin. JSW, 
>* Deut<ch. mod. Zts-elir.. 1S90. j». 310. 

TiilKTCuIo'i-, Anierienn wlifinn. 1001, i>. CO.'i. 
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forward as a strong argument against the infectiousness of tliis 
disease, and Karl Pearson, in fact, at present maintains that 
phthisis is hereditary and not at all transmissible. Cornet, finding 
that the rarity of conjugal phthisis contradicts his view of infection, 
argues that “ it is incorrect to regard negative instances in the light 
of evidence against the contagious character of the disease. The 
error is the result of an exaggerated estimate of the intimacy of the 
marital relation.” In his opinion the wife, and especially the 
husband, is apt to be kept away from home as much as two-thirds 
of the day, and that often man and wife meet each other only at 
night, and even then they frequently occupy separate rooms through 
disinclination, impotence, age, occupation, or other causes. This, 
of course, is a wrong view to take especially by one who, like Cornet, 
is convinced that infection takes place easily in the factory or mill, 
where fellow workers hardly ever come very near each other, not to 
speak of breathing closely one near the other, or kissing each other. 

The vast majority of the tuberculous patients reported in this 
paper have not had separate rooms to sleep in; nay, many slept in 
the same bed with their partners, and children were born to them 
during the active, i. e., infectious stages of the disease. Yet the 
percentage of phthisis in both consorts was only 2.5. Of the 51 
widows who lost their husbands through tuberculosis from one to 
twenty years before this investigation was made, only one/ showed 
symptoms and signs suggestive of phthisis. 

Our figures are in agreement with those recently published by 
Ludwig Levj/.^® He investigated 317 married couples who lived in 
poverty and want; 34 per cent, shared the bed, and a large pro- 
portion were dependents. After an analysis of his figures he finds 
that only in 2.8 per cent, was there probable marital infection. He 
concludes that marital infection is extremely rare, though it is 
possible, especially among the poorer strata of population. 

The rarity of marital phthisis, despite the exposure, is at present 
explained more satisfactorily than it was formerly by those who saw 
in it a proof of the non-communicability of the disease, or lack of 
ojjportunities to convey the virus, as Cornet stated. Autopsy 
findings, as well as the tuberculin test, have shown conclusively 
that nearly all, or at least 95 per cent, of civilized humanity are in- 
• fected with tubercle bacilli before reaching adolescence. This is 
a fact Avhich is no longer questioned by those informed on the recent 
researches on this subject. The fact that tuberculous infection is 
not in all cases followed by disease of the lungs or other organs is 
also well established. But it is not generally known that experi- 
mental as well as clinical evidence combine to prove that one infec- 
tion with tubercle bacilli renders the body immune against renewed 

“ Tuberculosis, American edition, 1904, p. 265. 

Statistisclies iibor Tuberkulose cler Ehcgattcn, Beitr. z. Klin. d. Tuberk., 1914, 
■xxxii, 147. 
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that the B'ife is more likely to contract the disease from lier husband 
than the reverse ■which is in .agreement -with Yeo’s and ^yeber’s 
observations mentioned above. On the other hand Jacob and 
Pannwitz found that in 142 cases in wliich the husband was tuber- 
culous before marriage, 133 of the wives remained in good health, 
and in 24 cases in which the wife was tuberculous before marriage 
the husband became phthisical in 9 cases. Our figures show that 
the wife is not e.xcessivel 3 ’^ liable to contract phthisis hecause of 
living with a phthisical husband. 

Excellent studies of the risk of infection with tubercle within the 
family were made by Charles Goring-' and Pope, Pearson, and 
Elderton.-- They calculated the data in the records of the Eugenic 
Laboratory in England and studied the “degree of resemblance,’’ 
in this case referring to the presence or absence of tuberculosis in 
both members of the compared pair, between husband and wife. 
Inasmuch as their methods of treating statistical figures are above 
reproach, their results are very interesting and instructive. The 
net results of their studies were that “there is a much lower ‘re- 
semblance’ between husband and wife in the matter of tuberculosis 
than between parent and child, say from 0.25 to 0.30, and yet the 
intimacy of husband and -wife is in most cases a closer one.” “The 
first relation,” concludes Karl Pearson, “is precisely that which we 
find for other characters where the relationship is due to heredity: 
the second relation is precisely that which we find for other marital 
resemblances, say insanity. It is therefore difficult to believe it to 
be due to infection.” From extensive and carefully collated statistics 
Pearson''^ found that as we go downward in the social scale the 
chances that a tuberculous husband will have a tubercidous wife 
diminish. This is, however, observed in most other traits of the 
partners, and has been attributed to sexual selection, or “assortative 
mating,” as Pearson terms it. He found that husband and wife 
resemble each other in the psychical aswell asthc physical characters. 
Common environment can hardly give husband and wife the .same 
eye color, nor tlie same stature, nor length of eubit — these were 
determined before marriage. Inasmuch as this selection is largely an 
intellectual one and has no existence among the poor, it is rno.st 
prominently observed among the well-to-do and intellectual classes. 
In other words, Pearson found that phthisical stock is attracted to and 
mates with phthisical stock. Paul Romcr,-' discussing this j)roI)lcni 
from another angle, arrives at practically the same conclusion. 

The rarity of marital phthisis has been one of the most important 
stumbling blocks in the teachings of the transmissibility of tuber- 
culosis. We have already mentioned that it was at one time brougtit 

:i On (he Inhorit.anco of Hic Dintbescs of PhthWs and Insanity, I/.ndort, UW 

” A Second Study of Pulmonary Tubcrciilo«ia; Marital Infection. Ixmdmi, - 

-’■Tul)ercuIo?is, Hcrctlity and Environment, Ixmdon, 1912. 

f Iteitr. z. Klin. d. TuWrk.. 1010. xvii, .as.l; 1912, xxii. -'lOI. 
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tubercle bacilli. But within a few months she recuperates; the 
cough ceases, she gains in we’ght and in general health, so that the 
original diagnosis of tuberculosis is rendered doubtful. Such cases 
can be observed in any tuberculosis clinics or sanatorium. It is 
only necessary to note the fact that in the municipal sanatoriums 
and hospitals for consumptives it is exceedingly rare to find as 
patients simultaneously or consecutively both husband and wife. 
Even after the affected consort succumbs to the disease, and the 
other consort is treated at the clinic for some time for sjTOptoms , 
suggestive of phthisis, which is not rare, the patients does not need - 
admission to the institution. In fact he or she soon recuperates, 
and is no more in need of medical treatment. 

While examining dependent consumptives in Germany, Levy-® 
also found similar conditions. It appears that while previous 
tuberculous infection immunizes an individual against mild re- 
infections, it occasionally fails when opportunities for massive 
infection are presented. The superinfection is, however, in these 
cases only superficial, and the body rids itself of the bacilli soon 
after the source of repeated superinfections is removed by death or 
isolation in an institution of the affected consort. 

Besume. The simultaneous or consecutive occurrence of phthisis 
in husband and wife is extremely rare. In an examination of 170 
married couples in which one of the consorts was tuberculous, and 
who lived under conditions favoring the transmission of the disease 
in poverty and want and under deleterious hygienic ami sanitary 
surroundings, only 5, or 2.9 per cent., were found in which both the 
husband and wife Avere affected with the disease. ' 

Many cases in which both the husband and ivifc are affected 
with tuberculosis are met with if carefully looked for. But relatively 
their number is small, and they appear to be coincidences analogous 
to cases of conjugal diabetes or cancer {cancer a deux), of which 
there are many cases to be found in medical literature. If direct 
transmission of tuberculous disease from husband to wife, or f om 
wife to husband, ivas a frequent occurrence, we would meet with 
conjugal phthisis as often as we meet vdtli gonorrhea, syphilis, 
scabies, etc., in both consorts. When it is as rare as conjugal 
diabetes or cancer, we are justified in concluding that the relatively 
few cases encountered are mere coincidences. In fact, marital 
phthisis appears to be less frequent than would be expected con- 
sidering the great frequency of tuberculosis in the general popula- 
tion, especially in the dependent c’asse.s. 

The rarity of conjugal phthisis cannot be considered as a proof 
against uncontrovertibly proved transmissibility of tuberculosis 
from the sick to the healthy. It is clearly e.xplained by the facts 
ascertained recently ivhile making autopsies on persons who suc- 

-* Loe. cit. 

VOL. 153, xo. 3. — M.«?cji, 1917. 
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infection with the same virus, just as one attack of typhoid, measles, 
scarlet fever, sj-philis, etc., immunizes against these diseases. 

It is thus clear that inasmuch as the healthy consorts of tuber- 
culous individuals have already been infected during childhood, 
thej*^ cannot be reinfected b^' their tuberculous husbands or wives. 
That they do not develop phthisis is another matter. In adults 
individual predisposition apparently counts for more than cohabita- 
tion with a consiunptive consort. Considering that in human 
tuberculosis, especially in adults, the consumptive is the main 
source of infection, it is clear that if the wife of a tuberculous husband 
or the husband of a tuberculous \vife, is close to or intimate with her 
husband, especially sleeping in the same bed, infection should take 
place, unless the unaffected partner possesses some immunity. 
We find, in fact, that gonorrhea is transmitted from husband to 
wife, or the reverse, in a much higher percentage than from 2.5 to 
12 whicli have been found in phthisis. The same is true of sypliilis, 
unless the apparentl}' healthy partner has been immunized by a 
pre^vious infection. 

There is another class of adults who are greatly exposed to tuber- 
culosis, yet escape the disease in a remarkable manner, thus con- 
firming our findings among married people. I refer to the hospital 
staffs in sanatoriums and hospitals for consumptives. As was 
shown in another place by the vTiter,-^ it is e.xtremely rare that 
physicians, even laryngologists who are very frequently coughed 
at by tuberculous patients while doing laryngoscopic work, nurses, 
attendants, etc., should develop phthisis because of association 
with sources of infection — tuberculous human beings. 

On the other hand we have clinical evidence to the effect that 
when a non-immunized adult person is brought into contact with 
tubercle bacilli, or vdth a person who has tuberculosis, he is soon 
infected with a very severe form of the disease. This is observed 
when primitive peoples, like the inhabitants of central Africa, Asia, 
etc., come in contact with civilized human beings, whicli is cqui\’a- 
lent to tuberculized people in the vast majority of cases, they are 
soon infected ivith tuberculosis. It has also been observed that 
when some of these primitive people are brought to large cities in 
Europe or America they soon contract tuberculosis and succumb to 
the disease. In fact, the infection being primary in the adult, it 
almost invariably produces an acute and fatal form of tuberculosis, 
as is the case with infants among civilized peoples. 

It is different with city dwellers in Europe and America. I have 
observed that in many cases soon after the death of her hu.sband, the 
widow who nursed him and underwent great privations, often 
presents vague .sjnnptoms and signs of tuberculosis — she is ancniic. 
debilitated, coughs, and at times expectorates sjnitum containing 


Fl?lilx.‘rt!. -Am Med.. lOl.'i, xxi. 0fl7- 
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were so commonly associated at that time is unexplained, for none 
of the late reports show this complex. In not one of the glands of 
a series just reported by the author® is the picture suggestive of 
tuberculosis. 

Among the early researches on the bacteriology of Hodgkin’s 
disease in this country were those of White and Proscher." ^ ® These 
VTiters separately and in collaboration demonstrated spirochetes 
in large numbers in 4 cases of Hodgkin’s disease, in 1 case of 
leukemia, and in 1 of Ijnnphosarcoma. In this latter case a gland 
emulsion injected into a guinea-pig, caused in two months, at the 
site of innoculation an ulcer, with enlarged glands in the groin. 
Spirochetes were demonstrated in large numbers in both these 
lesions. Staphylococci and streptococci may give rise to a picture 
simulating Hodgkin’s disease histologically, either by direct infec- 
tion or as an irritative reaction. 

Jacobstal,® in 1908, found in one case a granular rod not differen- 
tiated from the tubercle bacillus. This was injected into a guinea-pig 
and caused a transitory lymph-gland enlargement. In 1910 Friinkel 
and Much’'’ reported 10 cases of Hodgkin’s disease definitely non- 
tuberculous, in 9 of whicli they found bj^ the antiformin treatment 
of glands, a granular rod non-acid fast. The demonstration was 
made by Much’s modification of Gram’s stain. In 5 cases of 
IjTuplmtic leukemia, by the same method, they found a similar 
organism. Friinkel” in a later communication .said these rods were 
very scanty, sometimes a three days’ search being necessary to find 
them, in tissne. Bunting in his cultural work refers to this point, 
Hirschfeld,’’’ Rosenfeld,’^ Dietrich,” Simonds,”’ and Luce’® have 
each reported the finding of granular rods in malignant Ijonphoma 
in sections, and by the antiformin method. Sticker and Lowen- 
stein’^ have implanted this tissue in pigs and obtained granulomata 
vnth and without tubercle bacilli. 

Negri and Mieremet,’® in 1913, published the morphological and 
cultural characteristics of a diphtheroid organism similar to that 
described by Friinkel and Much, obtained from the glands of 
malignant granuloma. In tissue it appeared as a Gram-positive 
non-acid-fast granular rod 1.3 x 0.8 m., with rounded ends and 
central constriction. Cultivation on such media as Bordet, Loeffler, 
and glycerin-phosphate-potato-agar gave the following forms; 

1. Short plump rods, 1 x 0.75 m., with many coccoid forms. 

2. Small slender rods, 1.5 to 2 x 0.75 m. 

^ Cunnincham; Am. .lot'u. Mnn. Sc., 1015, d, 868. 

.Touv. Am. Mc-il. Ai'';n., Aunvisl 13, 1007, xlix. 

• II)i(l. 

’ Mimchon. mpd. Wclmschr., lOU), xiii. No. 1035. 

" Iliid., 1911, Par( I. K-iii, 1206. 

I'nlia Haemal., 1910, Pari I, x, 07. 

’’ Bevl. klin. Wclin.scbr., 1911, xlviii, 2100. 

" Folia Haemal., 1912, xiii, 4.3. 

MiVnehen. mod. Wclin.«elir., Iviii, Part I, 1200. 

'■ Centralbl. f. Bad., xv, 207, 


" Ibid., p. 1 115. 
Ibid., p. 0S.5. 
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cuinb to non-tuborculoiis diseases, and Avhile applvin? tbc tuberculin 
test to apparently licaithy individuals. T]iese‘tes\s liave shown 
conclusively that practically every person liviny in a lar^e city has 
been infeeted with tubercle bacilli during his or her chiidliood, 
though not everyone has become sick with the disease as a result of 
this infection. It has also been found that tuberculous infection 
immunizes the individual against exogenic reinfection or super 
infection with the same virus. For these reasons the unaffected 
, consort of a phthisical person, having been infected with tubercle 
bacilli during childhood, cannot be reinfected through intimate 
contact with a phthisical partner. Whether the unaffected consort 
shall develop phthisis depends on entirely other factors. 

The bearings of these findings on our practical application of 
prophylactic measures in tuberculosis are clear. 


THE STATUS OF DIPHTHEROmS WITH SPECIAL REFERENCE 
TO HODGKIN’S DISEASE. 


By W. F. CuNXiNGiiAiM, W.D., / 

NEW YORK, 

(From tho Pathological Lal>orator>% Roosex'clt Hospital, New York, lOM-lOlG.) 

At the present time Hodgkin’s disease is quite generally believed 
to be a specific infection, bacterial or protozoan in origin, but for 
many years it was a debated question whether it was a malignant 
new groirth or a peculiar form of tuberculosis. 

In 1SS4, Weigert' demonstrated in glands of this condition organ- 
isms resembling the bacillus of tuberculo.sis, and in 1S9S Stcrnlicrg” 
published his extensive monograph, treating Ifodgkin’s disease as 
a form of tuberculosis. At this time undoubtedly many cases of 
tuberculosis, lymphosarcoma, and peculiar lo'porplasias were de- 
scribed under this heading, for Sternberg wrote "that many Cii^e-; 
of-so-callcd Hodgkin’s disease, in which liy animal cxpcrimenfatioii 
lymiihosarcoma had been ruled out, would be of this tuhcrcnlmH 
type.” This was based on the finding of tubercle bndlli or their 
rksnlts in glands or in some other part of tho body in 15 cases witli 
autopsy. Tartly confirming this, Heed,’ in 1902, injected three 
animal's with gland emulsions; one became tuberculous nn'l tf"' 
othdr two showed negative finding.-. Sternberg.^ in 190.'), re.du’fU 
this dual pathology a.s euineidental. Why the>e two conditio"'' 

> Quoted, r!vl,ian: Coutrall-l. f. .-UIk. I'nth. ,i. I’iUh. Aunt.. 1911, xtli, III. 

5 Zt-cUr.. f. llpilkunde. I.SO-. Hd. x-v. 

• r.-itli. d. I’rimnTi'tV.ft'uUHWnd. t.yrapUxt. «. Hf.m-ttoi, hm-'-la' ) At',' ■ ‘ - 
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on section to be tuberculous. Several other glands were cultivated, 
with the results enumerated below. 

The work of Harris and Wade^'* has shown that the diphtheroids 
are widely disseminated and that many diseases were ascribed to 
these until the specific cause had later been found. Positive cul- 
tures to be of value should have control especially in the cultivation 
of tissues when the chance of contamination is great. The results 
of my oum observations seem to confirm this. Glands that are 
not properly cared for may easily be contaminated and harbor the 
organism which “takes a three days’ search to find” to recall the 
quotation of Friinkel and the reference of Bunting. 

If Hodgkin’s disease has been produced in the ape with certain 
cultures then there could be little doubt about the corynebacterium. 
Necrosis is uncommon in Hodgkin’s disease and I dare say never 
the predominating picture; if such occurs other organisms must 
be associated. Necrosis is seen in the pyogenic infections, syphilis, 
tuberculosis, and neoplasms. There is also a reaction in lymph 
glands due to some type of irritation, showing itself as a pronounced 
endothelioid hyperplasia, in which the diagnosis without full clinical 
history is difficult. We know from the work of Blumer^® that glands 
of status Ijmiphaticus (bacterial-free?) injected into guinea-pigs 
will cause lymphatic necrosis, and from the work of Woltman^® 
similar effects from foreign sera, etc., may be obtained. In this 
connection, however, we might say that emulsions of any tissue, 
bacterial-free, could cause such change a sort of anaphylactic 
reaction. We cannot say, however, that such reactions are not 
the results of action of the products of bacteria. Herein lies the 
etiology of the so-called irritative hyperplasia of lymph glands. 

The follo'wing grouping is made purely on the grounds of technic in 
the cultivation. In the first group, glands removed in the operating 
room were brought to the laboratory in a sterile towel. Here after 
hastily boiling up the instruments used in gross pathological work 
some of the glands were mashed, others squeezed and planted on 
tubes of egg, glycerin-potato-agar and Loeffler. The result of this 
group is as follows: 

Giiour I. Case J. (A) Caseous tuberculous glands. Cultures 
were made on blood-agar slants. At the end of forty-eight hours 
slight cloudiness was noted about the tissue and Gram’s stain showed 
a plump bipolar rod with body of organism staining pink. Colonies 
were very small and tenacious. With Gabbet’s stain the polar 
bodies were more resistant to acid. The organism remained as a 
bacillus throughout twelve days’ observation. 

(B) Glands from the opposite side of the neck two weeks later. 
In four days from glucose-agar slants a large and small Gram- 


Jour. Exper. Med., 1915, xxi, 493. 

=^QnotinR Floxiior, .Johns Hopkins Hosp. Bull., 1903, xiv, 275. 
Jour. Exper. Med’., 1905, x-ii, 119. 
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3. _ Small rods 2 to 3 m. long with pale gramiles. These nre- 
dominated on old Loeffler media. 

4. Granular rods, 5 to 7 ra. long and 0.75 to 1.5 m. wade. 

5. Involution forms. 

^ In large doses these organisms were non-pathogenic to guiiica- 
]jigs and caused only a transitory Ijanph-gland enlargement in the 
ape (probabl}^ irritative In^perplasia). These WTiters gave it the 
name corjmebacterium granulomatosis maligni. 

Bunting and Yates,*'’ in 1913, in a preliminary contribution, 
reported a pure culture of a Gram-positive, non-acid-fast, pleo- 
morphic di])htheroid organism isolated from 4 cases. In later 
works"” " complete details of the morphological and cultural 
characteristics and animal innoculation were described. The 
organism grew well on Dorset’s egg media and glyccrin-phospliatc- 
agar incubated for about ten days. Old cultures were transformed 
into a distinct coccus from which the original bacillus was again ob- 
tained on favorable media. This point has been considered by them 
as quite diagnostic of the Corynebactcrium granulomatosis maligni. 
They have obtained it from all active cases. It is non-pathogenic 
to guinea-pigs and white rats, and at first did not take hold of the 
ape well, causing only transitory Ij-mph-gland enlargement. They 
obtained a more virulent strain which caused the death of an ape 
in ten weeks, and from which the organism was recovered. Three 
other animals after repeated injections developed regional lympli- 
gland enlargement. The pathology of these glands rcsemblefi 
Hodgkin’s disease in that there was a pronounced endothelial 
reaction, fibrosis, and sprinkling of eosinojfiiiles, but there was al.-^) 
an e.\tensive necrosis. These writers believe this picture cf)rro- 
sponds to the early histology of Hodgkin’s disease, the necrosis 
dc])ending upon the virulence of the organism. According to the 
writer’s cxjicrience this is not the picture early or late, and is not 
seen in the acutely toxic eases. In human histology nccro-is i.s 
seen, but is rare and occurs only in small isolated foci. 

In the literature there is considerable cvideiu'c adv.-inced that 
the Corynebactcrium granulomatosis maligni is the e.stablisherl c.iu'^e 
of Hodgkin’s disease. 'J’hcrc i.s little if any literature describing 
thc.se org.anisms as an accidental factor or as contaminations in the 
cultural work on Hodgkin’s disease. The work I have done was 
an attempt to confirm the findings of other.-^, and in conucctimi with 
a study of all the cases that have i»ecn at the hospital in the Ja-t 
five year,<^, hoping that something might i>c accompli.-'lied hy the n-c 
of vaednes. Shortly after the otnet of the.'^e ob'.crr'.-ition.-'- a }ytnji)i 
gland was excised wliich api)eared iit the gross like IbKlgkin dw a-^-. 

A diphtheroid organism was isolated from this gi.-ind whicji proved 


••.Vrrli. Int. MH.. lOin, 

•Minir. Am. A-<ii.. miS, I\i. 
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While this work was in progress approximately 225 cultures were 
made in the wards, operating room, and laboratory, and diphtlieroids 
were isolated several times. None, however, came from the opera- 
ing-room cultures, One was from a culture taken from the heart’s 
blood in the morgue. Dr. Warren called attention to the fact that 
there had been several periods at the hospital when diphtheroids 
were frequent contaminators in blood cultures. One of these 
periods followed shortly and several cultures after four to five days 
presented diphtheroids in the broth. We felt that our technic 
could be improved, so subsequent cultures were made in the Syms 
operating room carrying out aseptic technic to the minutest detail, 
with the following results; 

Group II. Two cases of Hodgkin’s disease, one cervical the other 
axillary; both showed rapid enlargement in the past few months. 
Glands from both these cases were cultivated on several tubes of 
egg and glycerin-potato-agar and remained sterile at the end of 
two months. 

Four cases of tuberculosis: 

(A) Soft caseous gland; all tubes gave a Staphylococcus pyo- 
genes albus. 

(B) Chronic tuberculous lymphadenitis; all tubes sterile at the 
end of month. 

(C) Retroperitoneal gland (tuberculosis of ileum). Pure cul- 
ture of Bacillus coli in two tubes; one tube remained sterile for 
three weeks. 

(D) Endothelioid tuberculosis. Four tubes remained sterile. 
One case of chronic cervical lymphadenitis, unclassified, but with 
a specific history, gave in two tubes a slowly gi-owing streptococcus. 

Summary and Conclusions. All these organisms may be placed 
in the diphtheroid group, and only on morphological grounds am I 
able to say that many of them are of different strains. The organ- 
isms which were isolated from glands of Hodgkin’s disease, however, 
are very similar if not identical with those from the tuberculous 
glands. In Case I, cultures from glands on both sides of the neck, 
two weeks apart, gave somewhat dilferent organisms, Avhile that 
described from lA appeared like the organism isolated fronl Case 
II. In some instances the diphtheroids were primarily associated 
wth cocci which later overgrew them. 

It is reasonable to suppose that glands draining such places as the 
mouth, throat, and tonsils should harbor such organisms as are 
commonly found in these portals. With the evidence at hand, 
however, the occurrence of them in the laboratory, in blood cul- 
tures (appearing rather late), in the heart’s blood at the morgue, 
in ascitic fluid, and in a series of gland cultures of questionable 
technic, and not in a series where technic is definitely controlled, 
1 am led to believe that we are dealing with organisms whose natural 
habitat is the laboratory. The series is, however, too small to make 
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])ositive bacillus and coccus were isolated. IVansplants gave a 
good gro^\-th of a Gram-positive pleomorphic rod. On Locfller 
forms appeared more slender. IMorphologically it is different from 
that isolated from the opposite side of the neck. 

Case JI. Caseous tuberculous glands. Cultures made on glucose 
serum agar and blood agar. In six days from scrum-glucose-agar 
a short Gram-positive rod. bipolar, was isolated. IMany coccoid 
forms were seen. Cultures eleven days old presented many clubbed 
forms. The younger cultures were similar to lA, but the older 
cultures showed many involution forms. One tube remained 
sterile. 

Case IIL Tuberculous lymph gland. Cultures made on ascitic 
glucose agar. Two tubes gave a pure culture of Staphylococcus 
albus and one tube a mixed culture of a short Gram-positive bacil- 
lus and coccus. It was imiiossible to isolate tiie bacillus, but the 
few seen showed no pleomorphicity. 

Case IV. Subleukemic bmphadenosis. Clinically and patho- 
logically this was a very interesting case, but far from a typical 
IIodgkin’s.=' A gland was removed from the axilla and cultivated 
by Dr. Warren. A Gram-positive pleomorphic rod M'as isolated 
which became coccoid. It was transformed into a bacillus and recog- 
nized by Bunting as a tx’pical Bacillus hodgkini. Some of the 
other organisms isolated arc very similar to this strain and have the 
same tendency to become coccoid, and these from gland.s definitely 
tuberculous. 

Case Hodgkin’s disease. Five tubes were innoculatcd and 
three gave a large Gram-positive coccus. 

(a) Egg tube. Diphtheroid bacillus arranged in parallels, Gram- 
positive with body .staining pink. It appeared fir.st as a short 
bacillus but with subscriuent cultivation on Locfller the fonns 
appeared longer and more slender. It remained as a bacillus 
throughout three weeks’ observation. The young transpiant.s 
appear very .short, with rounded end.s, and became di.«tincfly 
picomorjihic. 

(h) GIyccrin-])otato-agar. A short Gram-positive digastric 
bacillus was obtained. After seventy-two hours many small coeeciiil 
forms were seen. It later became contaminated. 

(’asr 17. Dargc round-cell sarcoma, primary mediastinal. 
supraclavicular gland was exciserl for diagnosis and ctiltiv.'iteil on 
glyrvrin-jiotato-jigar aiui egg media. I'rom one tube was obtained 
a short Gram-])o.vitivc bipolar rod with central eon.''trielion and 
from another a Gram-jio.sitive eoeeobacilln.s. On lAiefller the pleo- 
morphicity of the former was better made out and the forms were 
mon- slender. .After several day.s’ growth many cocci and coccoiil 
forms were .seen. Several other tuberculous glaiifis were cultivatc<! 
and a large cocr-us w.is obtained. 


'* Y**ri. 
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many years taken as- the indicator of hygienic fitness until Hal- 
dane^ showed that the alveolar CO 2 content of the air does not vary 
even when it is largely in excess of the atmospheric air, and he and 
others have demonstrated the lack of discomfort or other symptoms 
until the percentage of CO 2 reaches a point many times in excess 
of the range of possibility under any but experimental conditions. 
The same may be said of the effect of diminution of oxygen within 
any ordinary or probable limits. . 

In 1887 the researches of Brown-Sequard"* claiming the existence 
of volatile organic poisons in expired air and explaining the symp- 
toms of exToosure to vitiated air upon this basis claimed wide atten- 
tion. Although very recently Rosenau and Amoss® have reported 
the presence in expired air of substances which cause an anaphy- 
lactic reaction in animals no other observers have been able to cor- 
roborate the results or conclusions of Brown-Sequard, 

Other substances in the air, such as dust, bacteria, and odors, 
are recognized as playing a part in its hygienic properties, but 
recent investigations appear to demonstrate that under ordinary 
conditions they are not factors of sufficient importance to materially 
affect health. 

In general it may be accepted that the chemical or bacterial 
content of the air within any likely degree of variation is not of 
material moment either hygienically or physiologically. 

The retention of CO 2 determinations as a gauge of the amount of 
air change in indoor conditions is the only remnant of the era of 
chemical standards for determining the hygienic condition of the 
air, and this gauge so used has no reference to the CO 2 content 
itself as an important physiological factor. 

Researches of the last decade have all led to the appreciation 
of the physical as opposed to the chemical features of the air as the 
important physiological factors. It is the reaction of the body 
to its environment through the skin surface rather than through 
the respiratory organs which is now recognized as of fundamental 
])hysiological importance. This may be ex^pressed as the ventilat- 
ing function of the skin, and the problems involved are largely those 
of the satisfactory heat regulation of the body. 

Hermans''’ in 1883 was the first to call attention to this important 
fact, but it was brilliant experiments of Paul^ in Flugge’s laboratory 
in 1905 that first riveted the attention of the scientific world upon 
this aspect of the problem. In cabinet experiments he adequately 
explained all of the symptoms caused by vitiated atmosphere in 
terms of temperature, humidity, and air movement. Since then 


’ Ilaidano, .lour. Path, and Bactcriol.. 1S93, I, IGS, 31S. 
■* Compt. rend. Soc. do biol., 18S7, s. 8, Iv, 814. 

‘Jour. Med. Rcse.arch, 1911, xxv, 35. 

‘ Arcli. f. H.vk., 1883, i, 5. 

' Ztselir. f. Hyg. u. Infcctious-krankh., 1905, v, 405. 
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a ])ositive statement, but I do not believe the organism heretofore' 
described bears any relation to the cause of Hodgkin’s disease. 

I wish to acknowledge with thanks the courtesy of the attending 
staff in supph-ing me mth the material and the suggestions and 
cooperation of Dr. Warren. 


SOME PHYSIOLOGICAL EFFECTS OF VARIOUS 
ATMOSPHERIC CONDITIONS.^ 

By James Alexander IMiller, A.M., IM.D., 

XEW TOnK. 

Atmospheric environment is an interesting and important 
factor in many medical problems in which no group of physicians 
is more directly interested than are the members of the American 
Climatological and Clinical Association, and, moreover, no one 
in this countrj- has contributed more than they to the advancement 
of this phase of medical knowledge. 

It is for this reason and also as a result of my oan recent o-Viicri- 
ence for three years in the work of the New York State Commission 
on Ventilation that this topic has been chosen for presentation on 
this occasion. 

It is my purpose to approach the subject more from the physio- 
logical point- of view in the hope that by a consideration of certain 
fundamental jirinciples a clearer vision may be afforded of the 
problems involved in the effect wliich atmospheric condition.': 
e.xert upon the comfort and efficiency of mankind as well as of the 
role they may play in the causation, prevention, and treatment 
of disease. 

The rc.spiratory functions of air focussed the attention of phy.dol- 
ogists for generations, in fact, until very recent years. Conse- 
(luently its effect upon the human body was interpreted solely in 
respirator.- terms and rules of Jiygienc wore fonnulated ui)ou tlib 
basis. Withindoors inadequate ventilation was gauged in terms of 
deficient oxygen or of c.\ccss of carbon dio.xide, or later of the pre.-.- 
enee of certain volatile poisons in the air that was breathed. Cut* 
floors the general effect in health and di5:ea.'-e produced by variations 
in climate or of its temporarx* rcprc.=entative, the weather, was al-o 
ascribed solely to their influence ujion the air we breathe. Tf> the 
truthful part of this hyifothe.sis we all pay fitting tribute in the joy 
of the full deep breath upon u fine, crisp inonung. 

Under the lead of Pettenkofer- the COj content of the air was for 

' Fri'-ul.'ril'!! n'i'ltf-'’ at tia' nic-otitij; of the .\tn.T:enn (■lin.-itrilf-s'seil ( ir-ra' 
A-'DrlitJon, ^fny V to 11, 

= 1-sfl'U'V .Suinh'tu Suppl., li, 1. 



miller: EEFECtS OF ATMOSPHERIC CO^^DITIONS 


415 


movement of the air will be those mainly considered as the additional 
factor of barometric pressure will lead us a little too far afield. 

Effect epon Comfort. Analysis of much that has been said 
and written of the physical effects of air conditions, both within- 
doors and outdoors, reveals the fact that the opinions expressed are 
very largely based upon sensation of comfort or discomfort, these are 
nothing more or less than personal impressions and lack scientific 
definiteness. 

In extreme conditions of heat, humidity, and air stagnation 
there of course results certain definite symptoms, easily recog- 
nizable, and, within certain limits, common to all animal life. A 
sense of oppression, headache, dizziness, faintness, and nausea are 
symptoms with which we are all familiar. The fundamental 
experiments of Paul and others already cited were based upon the 
causation and relief of such symptoms under varying atmospheric 
conditions of a physical nature. Sueh effects are not debatable. 
When, however, we consider the less extreme conditions the situa- 
tion is different. There are no definite concrete symptoms, and 
impressions are very variable. 

Haldane,^^ who has done some of the most exact work in this 
field, concludes, from numerous e.xperiments, that the combination 
of temperature and humidity records, as shown by the wet bulb 
thermometer, is the only reliable index, and places the maximum 
comfort for men at 68 wet bulb while actual symptoms occur at 
78 wet bulb. 

Professor Afflick*^ in studies of gymnasium ventilation found that 
55° to 63° F. dry was never uncomfortable, but that when humidity 
was considered the individual variations Avere so great that definite 
conclusions u^ere not possible. He found that opinions of comfort 
A^aried all the Avay from 29 per cent, to 77 per cent, relative humidity. 

Hickor^’* also in studies of gjnnnasium ventilation found very 
great A'^ariation, but concluded that 58° to 64° (dry bulb) is the best 
for gjmniasium comfort and that variations betAveen 22 per cent, 
and 65 per cent. relatiA^e humidity had no effect on comfort. 

The Ncav York State Ventilation Conunission*“ found in its 
cabinet experiments that the subjects AA'ere somcAidiat more com- 
fortable at a temperature of 68° F., but the difference experienced 
betAA^een this and much loAver or much higher temperature Avas not 
as marked as Avould have been expected. The same results held 
good in varying degrees of humidity. One interesting finding aars 
a decrease of appetite in stagnant air and compared AA-ith the free 
admission of fresh air. 

In its schoolroom experiments with recirculated air there Avas no 
marked difference in the comfort A'otes of teachers and otlier obser- 

>= Jour, IlyR., 1005, v, 404. " Am. Physical Educ. Review, 1912, xvii. 

” Thesis, luternat. Y. M. C. A. College, .Springfield, Mass., 1014. 

11 Preliininarj’ Report, Am. Public Health Jour., 1915. 
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liis results have been amply confirmed, notably bv Rubner,'' Flusnre.® 
Haldane''’, Leonard Hill." 

Adcciuate beat regulation of the body depends largely upon the 
capacity for proper heat elimination, which is accomplished in three 
]>rincipal ways, which varj- in their relative importance according 
to the varying external conditions. 

1. Evaporation of water from lung and skin surfaces. 

2. Direct conduction by contact with a cooler medium. 

3. Direct radiation to a cooler distant surface. 

1. Ev.\.rouATiON'. This takes place continuously from lung sur- 
faces, to a greater or less c.xtent from skin surfaces. Its rate depends 
upon (fl) air temperature, (b) humidity, and (c) ^•clocity of air 
movement. 

Temperature and air movement are of prim.ary importance in 
skin evaporation and of only minor importance for tlic lungs. 
Humidity affects both kinds of evaporation, but in the skin it is 
the relative humidity whicli is of primary importance while in the 
lungs it is the actual amount of moisture that determines the rate 
of evaporation. 

2. Direct Coxduction'. In contact with the surrounding 
air the rate of heat elimination from the skin by conduction depends 
uixm the following properties of the air: (a) temperature, (b) ther- 
mal cajiacity, (c) thermal conductivity, and (d) velocity of movement. 

The thermal capacity and conductivity depend upon («) the 
density (pressure), (b) the humidity, and (c) the temjieraturc. 

3. Direct Radi.vtion. This is a factor of minor importance, 
but may heed recognition in the association with the other two 
more important conditions. 

d’aking. therefore, the.se more important conditions together, 
that is, cvajionition and conduction, we find that the various 
factor.s reduce themselves finally to four: namely, temperature, 
humidity, barometric pressure, and velocity of air movement, 
'i’he interrelationships of these factors arc very comi)lex, so that no 
.simple statement of the exact phy.siological effect of each is ])ossih!(‘. 
I'or example, it is a well-known experience that iiigh temperature 
with low humidity is often more comfortable than lower ones with 
high humidities. Here the efTcct of Immidity upon cva])oratioii is 
the predominating fac-tor. On the other hand, low temperature 
with low humidity may be (juite beanible, while a higher tempera- 
ture as.^ociated with dampncs.s may be distinctly clulling- fh're 
it is the relation of the humidity to direct conduction that pre- 
dominates. 

In the conddenition of the concrete jdiysiologieal proidenis wiuVIi 
1 now propo-c the factons of the temjxTature, humidity, and 

’ f. , ISOT, 1. » Zt-rl.r. f. Ilye., I'AV., xlix, 

lut,! i. ItW. .'51v 
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pulse rate and blood-pressure, were made. Studies with this end 
in view were made iDy Professor Frederie S. Lee upon the duration 
of digestion, the alveolar CO 2 , the oxyliemoglobin in the blood, the 
rate of pulse recovery, the size of the dead space in the lung, the 
specific gravity and freezing-point of the urine, and the excretion 
of creatinin, but all failed to show any definite changes as a result 
of various atmospheric conditions. 

One of the most interesting contributions to this general subject 
is Ellsworth Huntington’s^* recent book. In support of his main 
thesis, namely, that conditions of weather and of climate play a 
dominating part in the development of peoples as well as of indi- 
viduals, in those characteristics which go to .make up the general 
sum of what we call civilization, this interesting witer makes use 
of carefully controlled observations and statistics upon the working 
efficiency of several large groups of workmen under various con- 
ditions. 

The groups observed in these studies were operators in three 
factories in Connecticut, Bridgeport, New Haven, and New Britain 
respectively, girls in a tobacco factory in Winston-Salem, North 
Carolina; operators in two cotton mills in South Carolina and in 
two others in Georgia; a group of cigarmakers in Jacksonville and 
another in Tampa, Florida, and, lastly, carpenters in Jacksonville, 
Florida. 

From all of these diverse sources he obtains remarkably harmo- 
nious results and reaches conclusions which may be summarized 
as follows: 

1. There exists a regular seasonal variation in physical efficiency 
which in this climate is sho^vn by two maximum waves, one occur- 
ring in the spring, May and early June, and the other in the autumn, 
October and early November, with a corresponding depression in 
miduanter and midsummer. 

2. The main factor in the seasonal variation is temperature. 
The percentage of sunshine and relative humidity are minor factors 
of some, but relatively slight importance. 

3. Extremes of temperature whether high or low are detrimental, 
and there exists an optimum temperature for physical efficiency, 
which Huntington’s statistics shows to be 60° F. 

4. A change of temperature, if not too p’eat, is more stimulating 
to working efficiency than uniformity, and a fall of temperature has 
more effect than a rise. A fall of 4° to 7° F. is eveiywhere stimu- 
lating. 

5. Efficiency is more marked at the end of a storm and least 
so on very clear days. Each storm uath its changing skies, vary- 
ing humidities, and slow rise and rapid fall of temperature is a 
stimulant and raises efficiency. 


» Cinlization and Climate, New Haven, 1915. 
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vers Ijetween tliese two conditions, wliich coincides witli the ohserv;i- 
tions of Bass‘® in iVlinneapolis. 

Tliere is a noticable lack of data in the literature as to the comfort 
eflects of low temperature combined nith varying degrees of humidity 
and air movement. It is generally recognized, however, that this 
is susceptible to personal idiosjTicrasies, as many or more than at 
the higher temperatines, and experience in inuring patients to 
cold air, often at first strongly contrary to their sensation of comfort, 
demonstrates how large a role habit plays in this matter. 

IMany obseiwers have noted also that feelings of comfort often 
depend upon contrasts. On a cold day a room at 50° F. might seem 
warm and comfortable while in warmer weather the same tempera- 
ture might well be uncomfortably chilly, all of which shows our 
powers of adaptation, but does not increase our confidence in com- 
fort sensation as an index of physical condition. At present, 
however, they constitute the basis of much of our medical opinion 
and clinical advice in these matters. 

Effect Upon PinrsiCAL Efficiency. Some evidence is at hand 
concerning the effect of high temperature and humidity upon work- 
ing efficiency, ^’cry little exists regarding the similar efi'ccts of low 
temperatures and humidities. Haldane’’ found that when at work, 
subjects were unaffected at 71° to 72° F. dry, or 64° to 65° wet bulb, 
but that actual disabling sjTnptoras occurred at 7S° wet bulb or 
above. Ilis observations coincide with others and may be accepted 
as a present standard. 

In the \'’cntilation Commission experiments it was found that 
body temperature and pulse rate were raised at 86°, but lowered at 
68° and below, and the Crampton index of vasomotor tone was 
lowered bj' temperatures of 77° and 86°, especially when associated 
with high humidities. Systolic blood-pressure was somewhat 
higher in the lower temperatures. Also 37 per cent, more work 
in dumb-bell lifting was accomplished at 68° with 55 per cent, 
humidity than at temperature of 77° and 86° and somewhat higher 
humidities. In another series 15 per cent, more physical work 
was done at 68 and 50 per cent, than at 75° F. with the wune 
humidity. 

The.^^e results with only moderately high temperatures arc inter- 
e.-<ting and of more practicid value than the majority of similar 
exjH'rimcntd in which very high tempcnitures are employed, show- 
ing,/ as they do, that degrees of moderate heat which are often 
experienced under ordinary conditions of life are not without measur- 
able physiological effect. 

Efforts to obtain more exact physiologicjd indiws of the rc.-poiee 
to temi>erature than the usual ones einidoyed of body temix’nitiire. 


u Po-. Hext. anti Vrnt. E.runn/HT*. IPJS. isix. SiS; il)!'!.. UU.'. 'tti, WK 
o Jour. Ilyi-.. IW',. v. lOi, 
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rooms. With the large number of outdoor schools there noiv exists 
so much available material for statistical investigation that it is to 
be hoped that some ■\vell-conducted and carefully controlled studies 
of this subject will be forthcoming. It would be speciallj'" interest- 
ing and instructive to know more of the actual efl’ects of the very 
low temperatures often noted in these classes, for thej'' are far 
below the optimum temperature for mental work suggested by 
Huntington and by Lehmann and Pederson. 

Clinical Features. There are many interesting and important 
applications for the physiological problem which we have thus 
brieflj’' considered. At the present time I will attempt to discuss 
only two of the more important of these, namely, “Ventilation” and 
the “Fresh Air Treatment” of disease. The first concerns us chiefly 
in the conservation of health and the prevention of disease, while 
the latter is a generallj'' accepted and invaluable therapeutic agent. 

If we are to adapt the knowledge obtained from physiological 
research to these practical problems it is evident that the chief 
emphasis is to be placed upon atmospheric temperatm'e. 

Our standards ha^•e been largely those of individual comfort 
which we have seen to be susceptible to very considerable variation 
and to depend very largely upon the facility of adaptation to the 
body environment. 

There has been a considerable amount of loose medical thinking 
upon this subject and we are sorely in need of more scientific data 
based upon accurately observed clinical phenomena. Fully as I 
appreciate their shortcomings, I am not entirely in .sympathy with 
the popular denunciations of ventilating engineers and their arti- 
ficial systems. 

The fault appears to me to be more one of our standards, for I 
I am convinced that by a rational combination of open windows, 
a good heating plant, and a proper air exhaust system when nece.s- 
sary that practicallj'' any desired condition of indoor air may be 
obtained. The two chief faults appear to be too high temperature 
and too little A'ariation in temperature. 

The results of recent studies all appear to point in this direction, 
and were we able to agree upon new standards embodying the cor- 
rection of these faults there is little doubt of the availability of the 
pliysical means to carry them out. Any system of ventilation, 
howc^'er, whether natural or artificial, stands or falls by the intelli- 
gence witli Avhich it is operated, which presupposes a knowledge of 
the desired ends to be obtained. There would seem to be needed, 
therefore, a wider appreciation of the physiological importance of 
cooler and more variable temperatures as the prime factors in proper 
ventilation to which all others, including even humidity, are 
secondary, 

'When we turn to the fresh air treatment of disease it would seem 
as though here also we have much to learn from physiological 
studies. If there is advantage to be desired from open air, as it 
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G. Tile ideal climate from the stand-point of cfRcicncy is one 
in which the temperature range is between dS° and 6,5“ T., in whicli 
the humidity is uniforml\' neither very liigh nor very low, and in 
wiiich there oceur frequent but moderate variations in temperature 
from day to day, interspersed with a considerable number of 
cyclonic storms. 

These opinions which I have thus briefly summarized wlien sup- 
ported by the data and reasoning which Professor Huntington 
presents, deserve careful thought and critical study at the hands 
of the clinicians and especially of climatologists. 

Effects urox iMEXTAL Efficiexct. Of the influence of atmos- 
pheric conditions upon effective mental elVort much has been claimed 
from time to time, but little has been proved. 

Lehmann and Pederson'^' conducted a long series of c.vperimcnts 
upon school children which included addition and memory tests as 
well as strength tests i\ith the dynometer. They found a seasonal 
variation in both the mental and physical tests very similar to 
those of Huntington, with an optimum temperature for both mental 
and physical efficiency which varied greatly between individual.';. 
In general the optimum for mental work was found to be much 
lower than that for muscular exertion. 

Huntington^ made careful observations of the rchition between 
mental efficiency and weather and seasonal changes, as evidenced 
by the study marks of cadets at West Point and Annapolis over 
several years. He found a seasonal variation of mental eindency, 
evidenced by two maximum n-aves each year. These waves occurred 
in IMarch and in Xovember or early December, that is, at seasons 
when the tcmpcratiu'e was dictinctly lower than he found to be 
desirable for maximum jiliysical efficiency. 

He c-oncludcs that a temperature of about 40° E. i.s the optimum 
for mental effort. 

Very extensive c.xpcrimentul studies of mental work in various 
atmospheric environments have been made by the New York .^tate 
Ventilation Commission. The rc.sults of these are soon to i>e 
reported by Professor E. L. Thorndike of the commission. In gen- 
eral, however, they showed very little effect that could be demon- 
strated by the most scientific psychological mcthoflsof investigation. 
The most striking re.sult was a lack of inclination for mental worl: 
in iiigii temperature, sucli as 8G° F. crith high humidity (80 I»er 
(•(‘lit. rel.), lint even lierc this could be overcome by the apjilication 


of some increased incentive to work. 

(leiieral exjierience with outdoor schools leads to the imprc.^sion 
that conditions there make for increased mental cajiacity. If thi'' be 
true, as seems likely, it would be a rational exjilanation to ascribe tin- 
benefit to the mneh lower temix’ratures which obtain in tla'X' cla" 
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with terminal uremia and accompanied by extreme dyspnea. These 
findings seemed sufficiently remarkable to us to be worthy of re- 
cording.^ 

The clinical history was as follows: 

S. C., male, aged forty-six years; single; colored; bricklayer. Hos- 
pital numbers 207051, 207864, 208858; entered the medical service 
of the hospital February 29, 1916. 

Family History. Unimportant. 

Past History. IVphoid fever eight years ago; gonorrhea three 
times, the last ten years ago.- No history of syphilis. 

Habits. Good. No alcohol or tobacco. Bowels always very 
constipated. 

Present Illiness. Dmang the last five years, for about two 
months in the middle of each winter, he has been bothered with 
certain gastro-intestinal symptoms, flatulence, abdominal distress, 
vomiting, anorexia, and loss of weight and strengtli. With these 
symptoms he has in addition occasionally had some edema of the 
face, hands, and feet and a moderate polyuria. He was sent to 
the hospital from the out-patient department in order that a lumbar 
punctm’e might be done. In the out-patient department bismuth 
roentgen rays had been taken which showed nothing abnormal save 
a rather active hypertonic stomach and some delay in the passage 
of the bismutli mass in the lower portion of the descending colon. 

Physical Examination was essentially negative. Pulse, tempera- 
ture, and respiration were normal. The blood-pressure was 135 
mms. systolic and 70 mms. diastolic. 

Laboratory Exammatiojis. The mine showed the slightest 
possible trace of albumin; in other respects it was normal. No 
casts were found. The blood: Hemoglobin 80 per cent., white 
count 7200; the smear was not remarkable. The Wassermann 
test was negative. The spinal fluid was clear; there was no excess 
of cells; the gold chloride and Wassermann tests were negative. 

The patient was discharged March 1, 1916. He entered the 
hospital again April 17, 1916, having failed to improve; he came in 
for further study on the advice of his onn physician. He remained 
in the medical wards until May 16, and during that time he devel- 
oped and reco^nred from an unexplained fever of twelve days’ dura- 
tion. 

' Physical examination at this second entry showed him milch 
emaciated. A systolic murmur was heard over the apex of the heart ; 
a mass was felt in the right upper quadrant of the abdomen which 
was thought to be kidney. It was felt by several observers. There 
was no edema. 

The urine was examined repeatedly during this stay in the 
hospital and was always of low specific gravity, sometimes showing 


> U’’o nre indebted to Dr. W. H. Smith for the opportunity to study this case. 



420 


MEAN'S, ROGERS: ACIDOSIS WITH CA'STIC KIDNEYS 
r 

liappens to be, it would seem as though there might be still more to 
be gained from skilful modification of these air conditions to meet 
the indications arising in various diseases or in individual cases. 
This would involve not only a more general knowledge of what is 
known of the physiological effects of various atmospheric condi- 
tions, but, what is even more needed, a systematic attempt to 
c.vtend this knowledge by a correlation of the physical, physiological, 
and clinical factors involved. This can come only through close 
study of the reaction of various tj’jies of disease to the atmospheric 
environment, and entails the use of accurate records of temperature, 
humidity, barometric pressure, and air movement as a part of 
regular clinical procedure. 

It would seem, for example, that valuable use might be made 
of Huntington’s suggestion of the effects of temperatm-e change when 
the weather does not happen to supply it adequately or that the ill 
effects of certain sejisons or weathers might be modified and the good 
cfi'ects of others artificially reproduced by the intelligent use of 
means easily at our command. 

The great variation in medical opinion upon these matters demon- 
strates the fact that our clinical knowledge is still imperfect and 
inexact and that standards of procedure in various diseased condi- 
tions must be supplied by careful clinical study and experimentation. 

My suggestion, therefore, is that by breaking up into it.s com- 
ponent parts the iictcrogcncous mass of jiliysical and physiological 
hictors, now included in the term “Fresh Air Treatment,’’ and 
studying the effect of each, we may be able to reacli a ])oint where 
the proper atmospheric conditions may be intelligently applied to 
the suitable case of disease, and results obtained which would he 
far more satisfactory than at present, both from a clinicjd and 
scientific point of view. 

I believe that we can confidently look to the members of the 
Cliniatological and t'linieal Association to fake the lead in this 
direction. 


OBSERVATIONS UPON A CASE OF EXTREME ACIDOSIS OCCUR- 
RING IN A MAN WITH BILATERAL CTSTIC KIDNEYS. 

] 3 y , 1 . H. Means, M.D.. 

nr.Nf.v r. ri:i^LO\v in <*LiMrAi« 3.u:niciNf:, hminvhh i*mv 

AVI» 

(). F. Hoger-s, .Tr. M.D., 

iu»t '•r rnv‘*ifTKS, v c;kvkkm. jhihmtat.. 
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We havi- recently had an opiwrtunity tf> make ijb-en'ati'*’^''' 
the various factors of acidosis in a i-ise of bilateral cystic kidticvj 
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that of diabetic coma. The rate was 18. In the afternoon he 
gradually lapsed again into coma. His mouth became very dry. 
The temperature rose rapidly to 105°. He developed twitchings 
of the muscles about the mouth. The respirations became gradually 
less and less stertorous, the rate falling to 10, then 8, then 3, etc., 
finally ceasing altogether at 11.05 p.m., June 14. The cardiac action 
was good up to the time the breathing stopped, and continued 
several minutes thereafter. It was clearly a death from respiratory, 
not cireulatory, failure. A blood culture showed a terminal 
streptococcus septicemia. 

The urine failed to show any diacetic aeid or acetone at any time. 
A slight trace of albumin was present, but no casts were found. 

The blood-pressure as before was 135 mms. systolic, 70 mms. 
diastolic. 

Autop.sy. The kidneys were about tlu-ee times the normal size, 
the right being slightly greater than the left. The left kidney 
substance was practically replaced by mutiple cysts varying in size 
from that of a pea to about 2 cms. in diameter, and containing fluid 
varying from a clear, watery substance to light brown, dark brown 
to black, thick material. The contents of the cysts gave a foul 
odor. They were not connected with the renal pelvis, which was 
atrophic, as was also the ureter. 

The right kidney showed similar cysts, but smaller and fewer in 
number. There were small islands of renal tissue between the 
cj^sts, but the color was pale and the consisteney increased. Tliis 
renal pelvis was slightly atrophic. 

The right lobe of the filler at the rounded, thickened portion 
showed a few subcapsular cysts containing clear fluid, and deep in 
the tissue in this region were several cysts, varying in size up to 
1.5 cms. 

The lungs showed pneumonia at the bases and the right lung 
showed consolidation extending Avell up on the posterior surface. 

The autopsy (including the head) in other respects showed 
nothing noteworthy. 

Special Studies. This case presented an unusual opportunity 
for stud.y, so the following investigations Avere carried out: 

Respiration Experiment. June 12, at noon, at the height of the 
hyperpnea and before any alkali had been gh^en, a five-minute 
])eriod on the Benedict apparatus (mouthpiece, spirometer tyjAc) 
Avas secured. This experiment gaA-^e these results: 


Respiration rate 22.5 

A'^olumc per respiration 24-10.0 e.c. 

Total ventilation per minute .5,5.0 lifers 

Total ventilation per minute redueod to 0® and 760 

mms .50.6 liters 

CO: in expired air 0.71 per eon t. 

CO: eliminated per minute .360.0 e.e, 

O: eliminated per minute not obtained 
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a slight trace of albumin, sometimes none. No casts were ever 
found. The blood even at tiie height of his febrile attack showed 
no leukocytosis. 

The blood-pressure was never higher than 135 mms. systolic, 
and at the height of his febrile attack was only 100 mms. 

The renal function (sulphonephenolphthalein excretion) was 
dctennined on several occasions. On A]iril 1 it was less than 5 jkt 
cent, in two hours. It was the same on April 25. and on i\Iay 4 
only a trace was eliminated in two hours. 

The non-protein nitrogen of the Iilood was 07 mgms. jier 100 c.c. 
April 20 and 71 mgras. j\Iay 4. 

IMay 16 he was discharged, slightly improved. The diagnosis 
was in doubt. It was thought he must be in chronic uremia, and 
amyloid or cystic disease of tiie kidneys was thought more likely 
than a real nephritis. The occurrence of fever and the fact that the 
jiatient stated he had previously had fever with his attacks suggested 
a jiossible etiologj’ for amyloid disease. 

June 0, 1916, he again entered the hospital, this time on the 
surgical side, wth a septic hand which he had had for two weeks. 
After leaving the hospital the last time he had felt better until the 
sepsis had begun. 

Ilis hand was poulticed and things were going along smoothly 
until suddenly, on the morning of June 12, he began to have a most 
extraordinary' hyperpnea. lie was seen by members of the medical 
stafi' in consultation and was transferred to the medical service. 
At this time, noon, June 12, he gave the impression of a man who has 
just done the most violent muscular work. Each respiration was 
maximal and all the accessory muscles were Avorking. The rate 
Avas about 25. The patient AA-as jierfcctly conscious, Jind .stalc'd 
that he felt as though lie had been running. TJicro was no ortho])- 
nea and no Cheyne-Stokes periodicity to the breathing. A number 
of special tests Avere made at this time AA'hich Avill be discussed later. 
'Jdicsc shoAAX'd that an extreme acidosis Avas present. 

The hyperpnea continued during the clay, and in the evening 
the administration of alkali aa'us begun. Sodium bicarbonate, 16 
grams every four hours by rectum, Avas given until 2 a.m., June M. 
After that 20 gnuns Avas giA’en by stomach tube every eight hnnr<. 
'’I'his AA-as continued until death. 

On the morning of June 13 the breathing was still labored, but 
not nearly so much so as on the day l)cfore. 'I’he rate Avas 26; 
during the extreme hyperpnea it reached 50. J'lie })atient Wii-' 
semiconiato>e. He pa-'«ed vewy little urine, and that mdy after 
eatheteri'/ation. 

June 1-1 he AAas a little brighter. Ih* AA'ould aii'-Aver {(uestion'. 
Ilis spf'cch Avas thick but not a]>ha.4c. 'J'liere was much ic.-s hyjx-rj>- 
nea. 3'he ae(v^^ory muscles Avere not employed, 'rin- day tin- 
general character of the l)r(‘atliing Avas deep and sighing, much life 



MEANS, EOGERS; ACIDOSIS WITH CYSTIC KIDNEYS 


425 




The patient’s respiratory curve, June 12, at the height of the hyperpnea on the 
left. Tliat of a normal man of appro.vimatoly the same weight on the right. 
Both tracings taken with the Benedict apparatus. The time intervals are five 
seconds. Both subjects lay flat on the back while breathing into the apparatus. 
A mouth-piece was used in each case. 
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Alveolar carbon dioxide tension was determined June 12, just 
before tbe respiration experiment, by the Plescb-IIiggcns metbofl. 
It was 0.0 per cent, or 0.4 mms. of mercury. 

The index of urea excretion was determined by the routine 
described by iNIcLcan- bn the afternoon of June 12 (before any alkali 
had been given). The diet for the preceding forty-eight hours 
had been free from meat, fish, and salt. The following data were 
obtained : 


liroa in the 
Crea in the urine 
Volume of urine 
Patient’*, neisrlit 
Index of urea excretion* 


332 0 mRins. per 100 e.e. 
0.410 Rtu. in 72 minute^ 
.").■) 0 e.c. in 72 minute-. 
00.0 Kr. 

.34. R 


The same urine showed NH 3 0.0104 gms. in seventy-two minutes, 
or 0 . 20 s gnis. in twenty-four hours. No diacetic acid or acetone. 

The Alkali Tolerance. The urine remained acid to litmus up 
until death in spite of the administration of large amounts of sodium 
bicarbonate as outlined in the historje (Total 110 grams in two 
days.) 

The carbon dioxide capacity of the plasma was determined on 
several occasions by the method of Van Slyke. At 3.16 r.M.. 
June 12, before alkali administration had been begun the volume of 
COj bound by 100 e.c. of plasma was 12.1 e.c., equivalent to an 
alveolar air CO 2 tension of S.35 mms., Ilg. 

.Tunc 13, at 12.30 r.M., after the patient had been on sodium 
bicarbonate 10 gms. every four hours for eighteen hours, it was 
20.1 C.C., equivalent to a tension of 13.S7 mms. Ilg. June 14, at 

1 1 A.xi., it was 37.4 c.c., or 25.8 mms. Ilg. 

The renal function (sulphonephenolphthalein elimination) June 

1 2 was zero in three hours. 

'I’lie acid ammonia ratio, which was determined for us by Dr. V . 
W. Palmer by the method described by Palmer and Ilench'rjOiP na*. 
l.Oi). Thi**, Dr. Palmer nTitcs, is to be considered a high normal. 
The urine for this test was olitained June 12 before any alkrdi had 
been given. 

'fhe non-protein nitrogen of the blood (I'Vlin method) wa** 189 
mgm*-. })er 100 c.c. June 12. 

'I'hc lilood-.sugar (Benedict’s method) on June 12 was 0.22 per 
cent. 

The phosjihorous content of the serum Dr. John Howland w.is 
good enough to determine for u*-'. Dr. Howland writes: “ liic 


* .Tour. .\ni .\*'n , 1910. Ixxi. ll.'I. 

* Ir.d.'X of Iff. 1 r.x. naci!'. 

Crxrrx vin-i in 21 Ur*. X VRcntn* uros ji-r Iit'-r iiriri'' X s 


W.tRl t in tiio X (Rr-imi tm'-v lit. r ii( O' ->4)* 
•Arcli Int .M(m 1 . 19!.'', xxi. !0‘>. 
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ammonia ratio, is normal, whereas often in chronic nephritis there is 
a definite inability to utilize ammoniaJ 

The fact that a severe addosis is present, that the acid ammonia 
ratio is normal, and that nevertheless the total NH3 excretion is not 
increased shows very clearlj'- that the excretion of acid is greatly 
impaired. 

The clinical picture is similar to that commonly found in bilateral 
cystic disease of the kidneys. Pain and digestive symptoms are 
common at the onset. Edema is rare. Terminal uremia is usual. 
The urine is usually increased in amount, with little or no albumin, 
low gravity, and no casts. The blood-pressure often shows no 
elevation. 


THE INVASIVE QUALITY OF THE STREPTOCOCCI IN THE 

LIVING ANIMAL.i 

By W. L. Holman, 

PITTSBURGH, PA. 

(From the Pathological Laboratories, University of Pittsburgh.) 

Invasion, virulence, and pathogenicity as well as resistance and 
susceptibility are all relative terms and must be considered from the 
point of view of the animal body as well as the bacteria themselves. 
This is generally recognized but is not constantly remembered. 

The streptococci have primarily high invasive powers. By this 
I mean that they are capable of entering the animal body mrder 
a wide variety of conditions. It is only within the last few years 
that this has been broadly recognized. The Bacillus coli formerly 
was the organism found as the chief secondary invader. In 
autopsy bacteriology the colon bacillus is frequently reported as 
the common bacterium invading after death, and in studies of 
peritoneal and other fluids the same organism was found practi- 
cally to the exclusion of all others. jMore ■ careful technic has, 
however, definitely shown that streptococci of various types invade 
the tissues and body fluids long before the colon bacillus, and are, 
moreover, almost ahvays present wdiere the latter is found. A 
long scries of blood eultures taken by workers in our laboratories 
from the arm vein immediately or shortly after death, as w^ell as 
numerous cases reported in the literature, serve to demonstrate 
tills fact. Numerous investigators liave further shown that this 
invasion by streptococci is more commonly antemortem and often 
occurs as the so-called agonal infection. 


■ Pnhner »ml lloiulcrson, loc. fit. 

> Reuil before the .\nieiie:iu Atsoeiatiou of Pathologists and B.aoferiologist.- 
AVashiiigton, M.ay 10, 1910. 
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liliospliorus content of tlic serum .... in tlie form of inor- 
fjanie phosphates was IS ingm. per 100 c.c. Tlic normal varies 
between 1 and 3.5; you see, therefore, the very "reat exeess. This 
is nearly as liigli as we liaA'e ever found it; u]) to the i)rc.<cnt time 
(.June 10, 1010) 2.3 mgm. jier 100 c.c. lias been the highest.” 

The calcium content of the blood Dr. Howland also kindly 
determined, and imtcs as follows; ‘‘The calciimi content of the 
jiat ient’s blood that you were good enough to send me was 3 ingins. 
per 100 c.c. This is less than one-third the normal, the normals 
running from 10 to 11. This diminution of the calcium we have 
found to be almost as regular as the increase of phosphate.” 

Discussion. This ease is interesting in that it presents one of 
the most intense acidoses ever reported in uremia. Peabody reports 
one case of uremia having a CO> tension (Plesch Higgens) of 0 mnis., 
and another nath a tension of 19.1 rams.® As a rule, liowcvcr, in 
uremia the CO; tension rarely falls below 25 nims. even in the 
terminal stages. Of course, in diabetes CO; tension of G mms. or 
less arc not uncommon. 

Tlie severity of the hj^ierpnea is e.xtraordinary. The minute 
volume of 50 liters is easily ten times the normal resting venti- 
lation, and the volume per respiration of 2-140 c.c. is at least GO per 
cent, of his probable vital capacity, whereas the normal resting 
tidal respiration is about 5 per cent, of the vital capacity. 3’his 
ventilation is greater than that of one of us (J. II. ]M.), who is about 
the same si/.e as the patient, when he was doing about 800 kg. 
meters of work jicr minute on a bicycle ergomctcr.® Under thciu 
circumstances the normal subjects CO; elimination was over a 
liter a minute instead of 3G0 c.c., as in the case of this patient. 

That the hyperpnea was in large part due to the acidosis seems 
probable bccau.se of the distinct improvement secured by giving 
alkali. This improvement was in the rcsjnration only. Although 
the acidosis was diminished by giving alkali, as proved by the ri.'c 
in blood CO.., the patient’s general condition grew progiessively 


^vor.<c. 

That the acidosis was one of retention rather than of prodiicti'^” 
i-^ suggc.sted by low renal function tc.'^ts, and the low index of 
urea excretion together with the high ])hosphates and non-protein 
nitrogen of the blood and the autopsy finding of almost tof.d 


ab.^enee of normal renal tissue. 

'J'hat there had been a tremendous witlulrawal of ba'-c from the 
body is shown by the high alkali tolerance. In thi.s eonneetion it 
i> interesting to note a striking difTerenec between tin's ea-e and 
the eases of chronic glomerular nephritis .studied by Palmer, in fh it 
here the utili'/.atiou of NTU to neutralize acid, a‘- shown by the ueu. 


’ \rrl. Itit. M'-S . mi:., XV i. 

‘ Ml- o ' nsiil .S'l-.vh'ir;!:; Jour. I’i. irr.i >i..!., .-it,.! Uxi''.'. Ti.rf 


mi:., vi:. ti ‘ 
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Nevertheless, certain individual diflPerences will still persist, hlany 
experiments on animals demonstrate this variability in tissue sus- 
ceptibility in different groups of the same race of animals. Every- 
one is familiar with family susceptibility as well as indi\ddual 
variations following the same infection. These facts arc often 
forgotten when animals are used in the study of bacteria, but being 
remembered will often prevent misinterpretation of results. 

By virulence of the streptococci I mean something further than 
invasive power. Virulence is the ability of bacteria to multiply in 
the tissues, to resist the defensive mechanism, to increase the sus- 
ceptibility (probably by toxins) of the tissues, and to prepare 
the way for the manifestations of pathogenicity. If the virulence 
is high the incubation period is reduced and the pathogenic char- 
acters are seen early. It is relatively common in infections with 
hemolytic streptococci to have a slight local reaction at the portal 
of entry. The virulence in these cases is very intense and the 
resistance is rapidly overcome. 

Three groups of streptococci have been arranged as follows: 
(1) Those lacking in invasive, virulent, and pathogenic qualities; 
these include the strictly saprophytic forms, which I believe 
are very rare. (2) Those with well-developed, slowly acting 
virulence (possibly on accoimt of a similarity of metabolic activity 
to that of the host) but with definite and eventually, when 
the infection continues, severe pathogenic powers; in tliis gi'oup 
we have the Streptococcus viridans organisms. (3) Those with 
powerful invasive power, active virulence setting up violent defen- 
sive reactions and exhibitmg a high pathogenicity. Under these 
we have the hemolytic streptococci. 

There are a number of conditions that modify the demonstration 
of these qualities. The portal of entry may be more or less favorable 
to a rapid manifestation of all these characters. Locally, highly 
resistant tissues may check either the invasion, the further growth 
of the bacteria (virulence), or the pathogenicity, while other tissues 
offer more favorable conditions, particularly mucous membranes 
in which disease processes, set up by the invading organisms or 
other bacteria, may offer a ready entrance for the b^acteria to 
underlying structm-es or the general circulation. The number of 
bacteria invading the body will also greatly influence the virulence 
and the pathogenicity. This is particularly to be remembered in 
consideration of invasion from prhnary infected foci such as are 
found in the tonsils, gums, intestinal tract, uterus, and other parts. 
These local foci also serve as points in which the bacteria may 
fully develop their invasive, virulent, and pathogenic characters. 
They serve, as it were, as training pounds for the bacteria. The 
increase in these qualities is within fairly narrow’ limits. The 
hemolytic streptococci, which are the strains capable of becoming 
highly virulent and pathogenic, may here not oifly increase in 
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From these cases illustrating the invasive power of the strepto- 
cocci under definite recognizable conditions of damaged resistance 
wc are able to follow a graded series of cases in which invasion took 
place hours, weeks, months, and years before death as also innumer- 
Jible examples when deatb did not result from the invasion. Many 
investigators believe that streptococci arc frequently invading the 
bofly, but that imder conditions of relatively good health they are 
being continually destroyed. 

It is certainly true that streptococci invade the blood stream 
more often than most other bacteria. Their demonstration is 
not always easy, as they frequently only tcmporarilj' invade the 
blood. It is not uncommon to find that 10 c.c. of blood fails to 
reveal the organisms while 15 c.c., 20 c.c., or 25 c.c. may be required 
to demonstrate a single colony. Wc are limited, for obvious reasons, 
in the amomit of blood we can take, and therefore we endeavor to 
choose a time vrhon the number of bacteria in the blood is greatest, 
'riicre is no royal road to successful blood cultures in many of 
these cases. Scrum broth with or without carlxihydratcs is proli- 
ably the best medium and by adding a tube of melted agar, anaerobic 
cultures are readily made. In this as in many similar tests a 
positive result is important; a negative leaves the question open. 
There is ample evidence to show that strc])tococci found in various 
lesions of the body have probably been distributed by the blorxl 
stream, but the invasion from the nearest naturally infected parts 
of the body must always be first considered. 

The portals of entry for strcjitococci are wide-spread and do not 
play as important a role in the invasion as is the case with other 
bacterial groups. The organisms may cuter the body from the 
mucous membranes of tlie throat, that of the intestinal tract, the 
uterus, from the skin, and many other points. Naturally, the 
conditions will vary somewhat according to the tyjics of tiA->iie 
encountered by the organisms. Whether they further increase 
in numbers and bring about damage depends largely upon the 
relative .suscc{)tibility or resistance of the dilTerent ti-ssties of the 
body; that is, the environmental conditions they encounter. I (hi 
not assume there is a specificity on the part of the streptococ'ci as 
to what tissue or organ they attack, but, granted that the natunil 
distribution plays no part, I am convinced that they locate m 
wliatcver an'as oiler tlic proper conditions of relative .su.seepti- 
bility. No two animals offer the satne conditions for the invasion 
of bacteria nor identical susceptilnlity or resistaiuv in all their 
tisMics. It is true, no (hmbt, that a grouj) of animals or htinian 
beings living under the same conditions will tend, more or Ica^, to 
similar tissue susc-ejitibilities, and that at tlilfen'nt seasons of tiie 
year altenitions in temiK’rature and moisture of tlic air, clmngv; 
in fowl and ventilation, and numlKT of other environmental con- 
ilitioiis will tend to alter these su'-a-ptibilitics in the entire group- 
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general lack of tone following sedentary life, exposui-e to cold and 
dampness, and many other similar, often temporary, lowerings of 
resistance offer conditions most suited to the attack of the non- 
hemolj'tic streptococci. In perforations of the intestinal tract in 
which the non-hemol5d;ic strains are numerically greatly in excess 
of the hemolytic, judging from cultures of the intestinal contents, it 
is usually the latter which smwive and cause the severe results, 
which means that the hemolytic forms can withstand the active 
defenses of the body better than the non-hemolytic; in other words, 
they are more virulent. 

The members of the hemolytic streptococcus gi’oup include the 
strains with the highest vu’ulence and pathogenicity. They are the 
causative agents in the most severe types of streptococcal disease, 
such as severe septicemia, erysipelas, peritonitis, and other pyogenic 
infections. These infections give severe local or general reactions 
and are often fatal, but even with recoverj'' we have the clinical 
picture of severe acute disease. 

The streptococci of the viridans group, on the other hand, are 
the common cause of chronic infections. They have high invasive 
power and attack tissues in a state of lowered resistance, stimulate 
little reaction on the part of the body, apparently render the tissues 
more susceptible to reinfections, and death, if it occm-s, only 
follows^ after a prolonged coiu’se or repeated reinfections. Clini- 
cally these cases are characterized by a relatively mild and cluonic 
course with frequent exacerbations. Occasionally a Streptococcus 
viridans strain prepares the way for a hemolytic strain and the 
disease becomes a more severe one, and in cases recovering from 
a hemolytic streptococcus infection an invasion may occur with one 
of the non-hemolytic forms. 

A proper classification is necessary to enable us to recognize the 
various varieties of streptococci. The method which I have been 
following for some time and wliich is published this year has enabled 
me to greatly enlarge my views on the invasive and other qualities 
of tlic streptococci. I have been able to recognize mixtiwes of 
different streptococci belonging to both of the two main groups 
and to trace the source of the invasion in manj'- cases. There is 
one important point which has been noted in this study, and that is 
that the streptococci are not specific in their disease production. 
There is no evidence to support the view that only one type of 
streptococcus produces endocarditis or nephritis or gives rise to 
septicemia in the puerperium, scarlet fever, or other conditions of 
lower resistance. Neither do I believe that one streptococcus is 
responsible for all the ill effects in all of these cases. Streptococci 
of several kinds live in spnbiosis in the mouth and the intestinal 
tract. They arc often found in mixtures in other infected areas as 
in the peritoneal, pleural, and other- cavities. The blood stream 
may be invaded by more than one tyqx', although, as a rule, we only 
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mmibcrs but develop more rapidly these qualities. The luciubers 
of the Streptococeus viridaus iq-oup may also have the opportiiuity 
iu these foci of iucreasiug iii their character.s, but only within -the 
limits of the ftroup, and at no time do they develop the type of 
virulence and pathogenicity found in the streptococcus hemolytious 


group. 

There is another condition found in these foci which has led to 
much confusion among early investigators, and that is the jiresencc 
in them of a mixture of bacteria. Such foci develop as the result 
of a lowering of resistance in the local tissues and the in\-asion of 
bacteria of the grade of virulence proportionate to the condition. 
I'ollowing this several things may luqipen: the bacteria may 
increase in disease-producing power within their capaliilities or they 
may prepare the way for more vigorous tyi)es of organisms, the two 
or more groAving commensally or until the AA'cakcr succumbs. 
At any time during this process a further iuA'asion of ti-ssue or tlic 
blood stream may occur by the original organisms, the mixture', 
the dominant organisms in the mixture, or by the surviving strains. 
In any case the organisms invading the body will either be over- 
come or Avill cause secondary foci in those tissues in AA'hich the 
ciivironmcnt resulting from the noxious influent'c of manifold agen- 
cies including toxins is favorable for their development. 

Thc.se possibilities wliich I have cited are what actually occur. 
We find infected foci Avith one type of streptococcus or Avith tAVO or 
several t.Aqics as Avell as Avith otlier bacteria. We can frcquentl.A' 
demonstrate the entrance of a ncAV type and its surviA’al iu A'arious 
stages of the process. "When the blood stream is iiAViuled it is 
most commonly by one organism, but by no means iiifrcqu(a)tly 
by tAA'o. This blood stream iiiAasion is mostly tran.sitory, l>ut 
siiliicient to give rise to secondary foci from AA-Jiich corresponding 
tyjH's of organisms may be rccoA'cred. I'urthermore. thc-se .second- 
ary foci may serve as ncAV distributing points. Wrong intcr[)reta- 
tions of these findings haA’c led .to mo,st astonisliing “biological 
alterations and mutations.” 


What ap]ic!irs to be the obvious focus of infection is not atway,-. 
the source from Avhich invasion actually occurs. .Vu inflammatory 
jAroct'.ss of tlu' intestinal tract synchronous AvitJi pyorrhcii, f«r 
cxam])le, may be the condition leading to the invasion of bacteria. 
It is, indeed, often e.\treincly difficult to be certain of the condition- 
])rcsout. and aac shoidd be very careftd in drawing dogmatic con- 
chisions from onr nccc.-.sariiy limitcfi firnlings. 

'J’licrc arc certain states of li>AAcred resistance that apjK'ar to 
be favorable for the inva.sion and aetivity of one or olbcr of tlu- 
lAvo iiuiiu streptococcus groups. In tlie pucrjH'ral state and m 
.-eariet fever tlic conditions U'iually favor an itifeetion by tii>- 
bciuolytic sttvptfK-iH-ei Avliilc clArouic irritation-. -tieli i-.- are fniiti'i 
iu the .-tomaeh, kidneys, and «>iber organ- from a variety of ean --. 
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demonstration to prove that the cholera vibrio does not always 
cause epidemics of cholera. 

The condition of lowered resistance in the Streptococcus viridans 
infections are receiving much attention but we are only on the 
threshold of this study. When the streptococci have established 
themselves within the system we are usually at a relatively late stage 
of the disease. Libman has shown that in viridans endocarditis the 
cases may become spontaneously bacteria-free. The work of many 
of the German workers would indicate, though on somewhat 
dubious grounds, that the viridans endocarditis is almost always 
eventually fatal. There is no doubt that with more careful blood 
cultures the frequency of viridans infection in the earliest stages 
is being shown and the recurrent attacks are being guarded against 
(Oille, Graham, and Detweiler). 

Spontaneous streptococcus infections in animals is a frequent 
occurrence. I have isolated streptococei from about half of 200 
guinea-pigs infected spontaneously. In most of these the strepto- 
coccus infection was the cause of death, but in others the strepto- 
cocci were definitely secondary invaders during the course of other 
infections. In certain animals dying of a hemolj’tic streptococcus 
infection of the lungs, for example, non-hemolytic streptococci 
have been isolated from the peritoneal fluid. I have further 
demonstrated that streptococci found in the alimentary tract will 
invade the animal body following injections of dead or living colon 
bacilli as also after injecting various forms of streptococci. Num- 
erous similar results have been recorded in the literature, but not 
uncommonly these have been misinterpreted. 

It must not be forgotten that in injecting streptococci into 
animals we are overlooking, some of the most important characters 
of these bacteria.' Subcutaneous and intraperitoneal injections 
of large doses may serve as tests for the further invasive power of 
the bacteria from these sites, modified by the local injury resulting 
from tlie injections, while intravenous injection completelj’’ ignores 
the invasive character. The streptococci by this latter method, 
finding themselves in the circulation, natmally locate in various 
organs, and, according to the grade of virulence, will multiply in 
those tissues in which the susceptibility is of the corresponding 
grade. The irritation, both mechanical and that arising from the 
products of growth in the vehicle, will frequently bring about local 
reactions, wdiich may or may not favor the development of 
virulence. Infiltration of the tissues with poljTnorphonuclear 
leukocytes will frequently follow large injections wliile only mono- 
nuclear response may result from small doses. 

Streptococci derived from sources in which the natural infec- 
tion did not result in a pobunorphonuclear reaction may give rise, 
when injected in large doses, to such a reaction. It is therefore 
not to be concluded from the unnatural conditions of such e.xperi- 
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recover one. It is, therefore, not surprising to find different 
organisms locating in various damaged areas. Under these con- 
ditions by the use of the hemobnic test alone we are liable to draw 
erroneous conclusions. Thus by this single methorl, without the 
carbohj'drate fermentation tests, the A'arious members of the 
viridans or hemohlic groups cannot be distinguished. 

There are many interesting points for discussion in tracing the 
source of many of the streptococci. The streptococcic flora of the 
mouth has always been confusing. The finding of mouth strepto- 
cocci in the air of rooms as shorni by Gordon may be taken as 
indicating pollution of the air from the oral cavity and thus the 
flora of the mouth is continually bemg replenished from the mouths 
of others. Another source of origin for these streptococci appears 
to be cows’ millv which in tmn is subject to contamination from 
the cows’ feces while still a third source is the air streptococcus 
derived from horse manure. In the mouth cavity many of these 
strains find favorable conditions for further development. Broad- 
hurst has shown that many streptococci, being swallowed in the 
sputum, can pass through tlie stomach without being destroyed 
in the limited time by the gastric juices. In the intestinal tract 
the cultural conditions are markedly different from those of the 
mouth, and many of these strains arc destroyed, while others, 
especially the more vigorous forms, such as Streptococcus fccalis 
and Streptococcus cquinus, floinish and produce a flora quite 
different from that found m the mouth. 


It cannot be too often repeated, however, that the entire Jlora 
of' any region of the body may be suddenly changctl by alterations 
ill the food supplied to the bacteria, the reactions of the secretions, 
the presence of inflammation, and many otlicr important cn\irnn- 
mental changes. Particular streptococci finding thc.se new condi- 
tions favorable, multiply rapidly and the former inhabitants arc 
crowded out. In diphtheria, for example, streptococci may 
greatly increase in numbers and seriously complicate the condi- 
tions, as has been repeatedly i)ointod out by be Gros aiul others. 
Although the stre])tococci present in the greatest numbers in normal 
salix’a and intestines are of the \dridan.s group, a careful search 
will almost always reveal members of the hemolytic group, and 
these, as ex'pcricnce tcaclies, arc tiic strains mo.st cajKiide of pro- 
ducing severe infections. In this connection the influx of strains froui 
disease sources outside of the body, in which the strej)tococ< i 
have devclo{)cd to a high degree, their <iisease-prfMlueing characters 


must not be forgotten. ■ e ■ 

It i-s beside the iioint to argue that streploemrus infection m 
rheuniati.sm and other di.sea,ses is a .seeoiidary iiuasion. 
nio.st certainly true that in jinietieally all our infectioiis the baden.i 
attack is see'ondarv to the nece.ssary conditions of hnvered ri'i' - 
antx>. In manv of these arguments one is reniindetl of IVltenkofer s 
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Syphilis. By Loyd Tiioimpson, M.D., Physician to the Spyhilis 

Clinic, Government Free Bath House, Hot Springs, Arkansas. 

Octavo, 415 pages with 77 'engravings and 7 colored plates. 

Philadelphia and New York: Lea & Febiger, 1916. 

Obviously in the preparation of this work, it has been the 
intention of the author to present the subjeet of syphilis as con- 
cisely as practicable. Historical and theoretical matters have been 
given only the consideration commensurate with the practical nature 
of the book, which although small, is unusually well condensed 
and one of the best that has thus far appeared. The contents 
are well divided into three parts: The first comprises a consider- 
ation of syphilis in general, with reference particularly to the 
‘ acquired form; the second is devoted to the various systemic tracts, 
glands, skeleton, musculature and special organs; the third treats 
of congenital and regional syphilis. 

The author fully appreciates the epoch-making strides that 
have marked the progress of our knowledge of this disease during 
the past decade, and accordingly devotes a considerable portion 
of the work to diagnosis and treatment. The chapter on laboratory 
diagnosis is especially commendable, although we would censure 
the author’s reliance upon cholesterinized antigen in the perform- 
ance of the Wassermann reaction. 

Thompson appreciates the fact that syphilis is fundamentally 
a genito-urinary disease, but wisely states that it is a disease requir- 
ing knowledge in all fields of medical practice. The author acknowl- 
edges his indebtedness to the extensive literature on syphilis, 
although he has added his own personal views and experiences, as 
attested by numerous new illustrations in the test. B. A. T. 


AiMeuicak Public Health Protection'. By Hekry Bixby 
I lEMENnv.AY, A.jM., M.D. Pp. 28.3. Indianapolis: The Bobbs- 
IMerrill Company, 1916. 

This book, in “ novel ” form, is dedicated to the women of America 
and is a popular appeal to them, as “the power behind the throne,” 
to use their influence for the advancement of public health. They 



434 lioi^ux: STREITOCOCCl IK THE LIVJKG AKIMAE 

ments that the response elicited is fiindainentally charaetcristie 
of the bacteria. The study of natural infection demonstrates 
that tlie two main groups of streptococci call forth quite different 
responses, and animal e.xperiments would be of value if we could 
determine tlie minimal dose which calls forth any reaction, as this 
would more nearly approach the natural condition. The products 
of growth of the bacteria, be they toxins or other excretions, i)rol)- 
ably determine the character of tlie response in susceptible tissues, 
and these two groups differ in the t^^pe of reaction they stimulate, 
the liemohdic streptococci calling forth more active rcsj)onscs and 
the non-hcmolj'tic a slower and more chronic tj^pc of reaction. If 
we use the same dose of one streptococcus ttith a certain virulence 
and find the same tissues affected in the majority of the injectcfl 
animals it will serve as a test to indicate the susceptibility of these 
tissues in tlic particular group of animals. Even A'arying doses 
may at times demonstrate the same thing. Further, this same 
streptococcus having had its virulence raised will attack other 
tissues which were resistant in the previous experiments. All 
these and many other points serve to emphasize the importance 
of the relations existing between the host and the infecting organism. 
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Tlie woi'lv, as a wliole, meets the demand for a clear and concise 
treatise on nasal sinuses and their operations. The author not only 
writes from his own personal view-point, but also has, whenever 
possible, mentioned other methods, with copious references to the 
literature on the subject. 

There is possibly no work in the English language that better 
meets the aim of this book, namely, that of presenting an exclusive 
treatment of the nasal sinuses, meeting the demand both of a text- 
book and one of reference. B. D, C. 


Sexual Impotence. By Victor G. Vecki, M.D., Consulting 

Genito-urinary Surgeon to the Mt. Zion Hospital, San Francisco. 

Fifth edition. Pp. 405. Philadelphia and London; W. B. 

Saunders CompanjL 

Since 1S8S, when the first edition of this book was published, 
the development of the science of euology has made possible more 
accurate diagnosis and consequently a better therapy for sexual 
impotence. The author has revised and modified the work for this 
edition chiefly from the stand-point of treatment, but his ethical 
and sociological views remain unchanged, though they differ in 
many respects from those generally held by the profession. The 
well-VTitten chapters on anatomy and physiology are followed 
by an elaborate description of the forms of impotence. The chapters 
on diagnosis and prognosis are disappointingly brief. 

In the chapter on treatment the author discusses all the usual 
and nearly all the unusual drugs and therapeutic methods. He 
says: “The great number of methods and remedies speaks for the 
small value of most of them, and yet there is hardly any one of them 
that could be entirely dispensed with.” The excellent table of 
contents and index are useful in correlating the text, which has a 
tendency to be vague in its application. The printing and binding 
are up to the usual excellent' standard of the publishers. 

G. M. L. 


What to Eat and Why. By G. Carroll S.mitii, IM.D., Boston, 
Mass. Second edition, thoroughly revised. Pp. .377. Phila- 
delphia and London: W. B. Saunders Company. 

This book is primarily intended for physicians, but is written 
in a semipopular style. L'nder the caption of various diseases it 
considers foods and diets which, in the opinion of the author, are 
suitable to these respective conditions. There is contained a good 
voi.. 1.53, ^•o. 3. — MAiicii, 1917. 1.5 
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are warned that tliey themselves as amateur sanitarians slionld 
not attempt to determine administrative policies or legislative 
provisions, but are told that their duty above all else lies in cneonr- 
aging the appointment of competent full-time licalth ofTic-ers. It 
is especially emphasized that practising physicians, both because 
of their inadequate public-health training and also because of the 
enmity whiclr is likely to arise between a good health oflicer and 
practitioners, should not be health administrators. 

Among tlie other subjects dealt witli are the development of 
public healtli in the United States, tlie national health agcncie.s, 
Uie changed social and economic conditions due to the advancement 
in the science of public health, the medical inspection of sdiools, 
and the organization of healtli departments. All tlicse matters are 
discussed in a popular vein, and yet a great deal is said that is a.s 
unrecognized by physicians as it is by the laity. Sucli books will 
certainly aid materially in the bringing about of a larger vision of 
the problem of public health. T. G. M. 


The Catarrhal ami StTPuiumvE Dise.^ses of tiii: Accr-ssouv 
SiA-usE.s OF THE NosE. By Ross Hall Skillern’, M.D.. Pro- 
fessor of Laryngology, iMedico-Chirurgical College; Laryngol- 
ogist to Rush Hospital, Philadelphia. .Second edition. Pp. US; 
2S7 illustrations. Philadelphia and London; J. B. Lijipineott 
Company, 1916. 

I\^A^"i■ changes have been made to the te.xt of tlie first edition of 
this e.xcellent work, tliough, as a rule, these changes consist of adding 
details and methods heretofore not gone into so elaborately. 

Among the newer subjects are Canfield’s operation on the maxil- 
lary sinus compared with tlie prtturbiual method; al.so Halles 
new frontal sinus operation, with description and illustrations of 
this metliod, together vith a complete revision of the. eha])ter on 
the sphenoid sinus. 

It is gratifying to note that the author has modified to a great 
extent some of his ultraradical ideas by giving coiu;ideral)le atten- 
tion to the phase of treatment which deals with the judgment of 
the attending surgeon as to wliether or not to choose an operative 
]irocedure. 

Tlie after-treatment of sinus operatioms is gone into more 
thoroughly than formerly, and possibly could be dwelt ujkiu even 
to a greater extent. Tlic end rc.'.ults of situB ojx-ration- . onld al-o 
be brought out to better advantage in spite of the ^^ddithii of « 
compilation of the American mortalities following tlie Kiinan 
ojwration. 



NONNE, ball: syphilis and the nervous system 439 

investigations and his tests. Then follows the etiology and path- 
ology of cerebellar abscesses. This undoubtedly is the best part 
of the book, and gives the experience of the authors in this field. 
In the next chapter advantage is taken of the recent literature, and 
the symptomatology of the cerebellum is presented perhaps better 
than is the case vnth most text-books. In common with most 
articles on cerebellar symptomatology, however, they still cling 
to the idea that a cerebellar lesion should give a certain group of 
s^nnptoms, such as hypermetry, asjmergia, tremor, disturbances 
of tone, etc., when, as a matter of fact, they all depend upon the 
one primary disturbance of fimction due to a lesion of the cere- 
bellum, that is, asynergy. This, however, is a minor error, for the 
important thing is that all the symptoms are given, and anyone 
reading this chapter would undoubtedly attain an adequate idea 
of cerebellar sjnnptomatology. The illustrations of the pointing 
tests are not adequate. The last chapter concerns itself with prog- 
nosis and treatment. The authors rightfully assume tliat early 
surgical measures should be employed. They give an adequate 
review of the literature and their owm experiences. 

On the whole, this book represents a very good attempt to present 
the subject of cerebellar abscess, and is adequate Avhen it is con- 
sidered that it -will be read mostly by others than neurologists. It is 
always rather risky for a specialist to write upon a subject which is not 
particularly in his field. If, for example, a neurologist should essay 
to VTite about a nose, throat, and ear condition he would naturally 
fall into many errors, for he could hardly be expected to know the 
subject as well as those who limit tlieir work to these subjects. 
The reviewer, however, has no doubt that in subsequent deserved 
editions of this work such errors will be eliminated. T. H. W. 


Syphilis and the Nervous System. By Dr. jMax Nonne. 
Authorized translation from the second revised and enlarged 
German edition. By Charles R. Ball, hl.D. Pp. 450; 98 
illustrations. Philadelphia and London: J. B, Lippincott Com- 
pany, 1916. 

The second edition of Nonne’s book is a vast improvement over 
the first, the review of which was published in this Journal some 
years ago. Practically no changes have been made in the presen- 
tation of tlie organic matter, for the symptoms of involvement of 
the nervous system are the same now as they always have been. 

Wlien tlie first edition was written tlie Spirochete pallida, tlie 
application of tJie 'Wassermann and other scrum tests, to which 
tlie author lias contributed largely, and tlic use of salvarsan were 
just becoming known. Therefore, there is scarcely any mention 
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deal of useful iuformatiou together with rather individual genemliza- 
tioiis which are of less value. Certain important phases of treat- 
ment are omitted, as, for example tlie “starvation” treatment of 
diabetes, and there arc ineluded such sections as that on “diet in 
uric-acid diathesis.” The language is rather loose in structure, and 
in some places ungrammatical. ]{. ]\ 


Drr STARRKit'VArpF, SEINE Ent.steiiung tjnd Beh.andlu.vu. . von 
Prof. Dr. Ferdin.vnd Blumentiial, Leitender-Aerzt der inneron 
Abteilung des stiidt. Krankonhauses Berlin-Lichtenhcrg. S. 70. 
Wien: A'^erlag von Urban & Scliwarzcnljcrg. 

Tins brochure is extracted from Blumenthars article upon 
tetanus, which appeared the previous year in Eulenluirg’s Rcal- 
Enziildopcidie. It was jniblished sejiarately by the author at the 
request of numerous physicians who found themselves suddenly 
confronted witli tetanus in the European War when, as a matter of 
fact, they had seldom or never seen a case of the malady previously. 

The brochure opens with a description of the ineidence and 
natural history of tetanus, and then discusses human tetanus, 
e.xpcrimcntal tetanus, disposition and natural immunity, mcthod.s 
of conferring immunity, metabolic changes, serum treatment, 
])rophylactic treatment with antitoxin, scrum jirejiarations, scrum 
anaphylaxis, other methods of treatment, .symptomatic tre.atmcnt 
of the convulsions, and the feeding of tetanus jiatients. 

The brochure is written by an authority on tetanus, and its 
peru.sal shows that the disca.se is a very interesting one to .study. 
The author presents the mo.st modern and accepterl form of treat- 
ment, which is quite the same as that used in our own great metro- 
politan hospitals, 'riie monograph is timelv and useful. 

P. C. .S., .In. 


CEREni;i.i.AR An.scns.s: Ix.s Etiologv, Pathoi-oov, Diaonosi.s, A.xn 
TllE.ATMr.NT, InCIA'DINT: .\N.VrOMY AND PlIY.SIOI.OfiV (»I‘ TflK 
CnnEnEUAiM. By Drs. I.siuom: Fiuesneu aiui Ai.vur.n Biuf.v. 
Pp. 1st). Xew York: Paul B. Iloebcr Company, JOJii. 

Till', authors begin with the anatomy of the (v rebcllum. in wliich 
many diagrams are u.'Jed to ilhi.strate the connections fif the ("I'n-- 
bcllum with the cerebrospinal system. 

The next chapter coiu'erns itself with tin* physiology of tin- 
ccrcbcllmn. in which the various opinion.s of tlioM' who have worked 
in this field are presented, there l«‘ing a short summary of Hanutv 
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Winternitz’s work supjjorts the theory that the islands of Langer- 
hans may be qualitatively or quantitatively altered in diabetes, 
that their significance is not understood, and that the pancreas is 
but “one link in the chain that controls carbohydrate metabolism.” 

The same author reports a case of generalized miliary tuber- 
culosis resulting from an extension of a tubercular pericarditis into 
the right auricle. (Without desiring to be captious the reviewer 
tliinks it is better to use the adjective “tuberculous” for a lesion 
due to the bacillus of Koch.) 

An interesting case of acute hyphophysitis arising by extension, 
reported by Boggs and Winternitz, showed no hyperglycemia, 
glycosuria, or localizing signs. 

j\lore interesting case histories close the scientific reports in the 
volume. 

Tlie last few jniges are devoted to a description of the workings 
of the department of pathology. The 50 .0 autopsy records collected 
in seventeen years are to be combined in a single volume, ready in 
1917, according to a plan worked out by a statistician of a large 
insurance company cooperating with the pathologists. Sample 
charts and filing cards are depicted. The classifications are only 
in gross organ systems, and the diagnosis will have to be inserted 
in symbols. It is not quite clear how the record book and filing 
cards are to be completed. The latter seem too comprehensive for 
a mere index and too small for a protocol. Autopsy records for 
the past five years arranged according to service anti percentage 
show a distinct increase in number. The pathological and clinical 
stall’s have conferences each week upon autopsies jierformed. 
Further ct)operation is indicated by an attempt to have junior 
members of the clinical staff working iir the laboratory. 

’’Fhe book is a distinct stimulus to community of interest lietween 
those at the bedside and those at the autopsy table. The reports 
are especially commendable in their brevity. II. F. 


Ameuican Yeau-uook of Anesthesia and Analgesia. By F. II. 

IMciNlEcniN, A. INI., i\I.I). (Editor). Pp. 415; illustrated. New 

York; Surgery Publishing Comjiany, 1910. 

The editor states that this year-liook was established for the 
collation of the world’s ultrascientific researches for the practice 
of anesthesia and analgesia and that the contributors have scoured 
the world’s literature to make the context as comprehensive and 
exhaustive as possible. Thirty-one papers are jiresented by repre- 
sentative writers, aiul while original research has been given a 
jiromincnt iilacc the clinical aspectshavc by nomcans been neglected. 
Bc.si<lcs a general survey of the progre.ss being made in these subjects, 
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of tliese matters in tlie first edition. In this work the serum tests, 
especially Nonne’s own tests, are elucidated and their value shown.’ 
It is hardly necessary to comment on this subject^ for it is well 
known to the profession and Xonne docs not present anythin': that 
is new. His views, however, upon the use of salvarsan’ in syjfiiilis 
of the nervous system are very important. He is of the opinion 
tliat salvarsan in individual cases gives a quicker and a more far- 
reaching result tlian may be obtained witli tlie use of mercury and 
iodide, but he says tliat in by far the greater number of cases the 
superiority of salvarsan over mercury and iotlide is not apparent. 
In cases of gummatous disease of tlie c*entral nervous system 
immediate salvarsan treatment may be said to be especially indi- 
cated. In specific disease, in which the vital centers are involved, 
it is especially contra-indicated. He does not tliink it is of more 
value than mercury in tabes nor of more value than mercury or 
iodide in paresis. He does not see any special advantage in the 
Swift-Ellis serum treatment. He advises the combined u.^e of 
salvarsan and mercury. He quotes a number of instances in which 
cases of umloubted paresis have been cured. Some of these he had 
under Ids observation for over twenty years. To anyone interc.stcd 
in syphilis of the nervous system this excellent translation of Xonne's 
book gives bv far the most adequate presentation of tlie subject. 

T. II. W. 


A.VX'U.VL IIeI’ORT ok the DEP.U?T.UE-Vr OK P.\TnOU)OV OK THE 
JoHxs Hopki.v.s U.viA'ER.sm’ AXD IIosriT.ii, I. The Johns 
Hopkins Reports, Vol. XATII, Fasciculus I. Pp. 102. Pho- 
tographs, drawiug.s, chnrt.s, and tables. Baltimore: Johns 
Hopkins Press, 1910. 

Tjie volume is the first i.ssue of the annual report of the dc{>iirt- 
incnt of pathology and crnliraces abstracts of the articlc.s winch 
have already appeared and short outlines of work which liad not 
yet been published in scientific periodicals at the time the vohinie 
was printed. A brief review of the original articles given in full 
and those abstracts in which there is no promise of further re{)ort is 
here given. 

GocKipasture and Clark de.scribe the isolation of a toxic, theniKH 
stabile element a.ssnciated with heta-nnclcoprotcid in pajicmatie 
tissue. This sui)stanee is probably proteid, as it gradiiallv nnto- 
lyzes to destruction, is not diie to the action of trv'iisin, and is toxic 
for animals. 

Schmeisscr and Winternitz presetit data going to show that tiw 
acute and subacute diseases of the foxvl, fowl typhoid, and hnikrnm 
an' due to iMoore's Bacteria sanguinarinm, and are in all pr"''- 
ability phase- of the stinic infection. 
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higher percentage of maternal traumatism, and an increased degree 
of cyanosis and asphyxia in the infant, with an occasional stillbirth 
from the use of morphin and scopolamin. He draws more favorable 
conclusions regarding the use of nitrous oxide and oxygen analgesia 
in labor. 

The chapter on artificial feeding of infants has been considerably 
changed and new tables of formulas added. A new type of lung- 
motor for the treatment of asphyxia and a new type of incubator for 
premature children are pictured. 

The book will undoubtedly continue to be regarded as a standard 
authority on obstetrics. P. F. W. 


The Dreaai Problem. By Dr. A. E. Maeder, of Zurich. Nervous 

aiid Mental Disease Monograph Series, No. 22. Pp. 43. New 
^ York: Nervous and Mental Disease Publishing Company, 1916. 

Tins is No. 22 of the monograph series issued by the Journal of 
Nervous and Mental Disease. This small essay of 43 pages is a 
paper read at the Congress of the Psycho-analytical Society at 
Munich, September, 1913, published in the Jahrhich f. Psycho- 
analyse wid ■psychoanalyiisehe Forsehmgen, 1914. The paper con- 
cerns itself with the certain phases of the dream problem. A 
diflerence of opinion has arisen as to the interpretation of dreams 
between Freud and the so-called Zurich school led by Jung. The 
author, while giving credit to Freud that neurotic symptoms must 
be regarded as unsuccessful attempts at cure, seeks to establish 
that the axiom of the dream as a wish-fulfilment is too indefinite, 
for it fails to embrace the important teleological side of the uncon- 
scious function. Maeder regards the dream as the means of expres- 
sion of the unconscious, and tries to show there is a eonstructive 
phase, and that one should regard the dream not only as a problem 
of wish-fulfilment but also as an effort at cure. He gives an interest- 
ing analysis of a patient and compares his interpretation with 
that of Freud. To psychoanalysts this paper is, of course, very 
interesting. To those not believing in psychoanalysis the paper 
is, nevertheless, interesting reading. T. H. W. 


Ikstinct and Intelligence. N. C, AIacNamara. . Pp. 216. 
London: Henry Frowde, Oxford University Press. Hodder & 
Stougliton, lYarwick Square, E. C. 

PmuLVPS the best idea of this book is expressed in the author’s 
preface: “The meaning of the term education is ‘to draw out what 
is in a child it therefore includes the training of his inherited instine- 
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there are ijrovicled those special advances having a direct bearing 
on the individual requirements of the practising surgeon, dentist, 
anesthetist, etc. The thirty-one papers cover pretty much the 
whole field of anesthesia and analgesia. The following are a few 
of the clinical subjects discussed: Chloroform poisoning; use of 
music in anesthesia; effect on kidney function of anesthesia; manu- 
facture of nitrous oxide for hospitals; ether-colonic anesthesia; 
nitrous oxide in obstetrics; somnoform in dental operations; local 
ane.sthcsia in connection with after-pain for ano-rectal surgerj', 
for hernia operations, and for prostatectomj'. There is one paper 
on injecting the Gasserian ganglion and two on spinal anesthesia. 
WJien one wishes to use any of these forms of anesthesia this work 
must be of great service in furnishing full information in each 
instance. T. T. T. 


The PiacTiCE or On.sTETnic.s. By J. Ci.iftox Edg.vh, Professor 
of Obstetrics and Clinical Midwifery in the Cornell University 
Medical College; ^'isiting Obstetrician to Bellevue Hospital, New 
York City; Surgeon to the I^Ianhattan IMatcrnity and Dispen- 
sjiry: Consulting Obstetrician to the Xew York fraternity and 
Jewish Maternity Hospitals. Fifth edition, revised. Pp. 1021; 
1316 illustrations. Philadelphia; P. Blakiston’s Son & Co., 1016. 


The prc.sent vohune follows closely the lines of the previou.s 
editions, and for this reason an extended comment seems unuccc.s- 
.sary. The revision, if it can be so termed, consists in the addition 
of a few i)ages on painless labor and twilight sleep, pituitary extract 
in uterine inertia, and the artificial feeding of infants. 

The introduction of pituitary extract must rank as one of the 
important recent advances in ob.stctric*s. However, the usefulnc.'^.s 
of the drug is counterbalanced with possible dangers to the mother 
and child from its use. The author reviews the indications for its 
administration, cautioning against the uncertainty of its action in 
some cases. Among the contra-indications omittcfi is that of using 
this drug in cases with high arterial tension, as in toxemia of preg- 
nancy. .Anyone who has had a considerable cxiiericnc'e with pitui- 
tary extract in labor will agree with the author that “it should not 
In' employed for inertia in any stage of labor unless anesthesia b at 
hand for innni'diate use, and preparation eninplete for innm'diate 


operative delivery, if necessary.’’ 

From a study of a suflieiently large number of parturients treatc' 
with morpiiin and seopolainin in an effort to .secure the .'o-ealh'd 
twilight .slee]>. the author conelude,s that the method is not entireb 
free from danger to the two partie.s concerned. He has found lal’or 
prolongwi. ofierative interferenee inort' frequently demanded, v.ith a 
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The Book of the Fly. By G. IIurlstone Hardy. Bji. 124; 

6 figures and 7 plates. New York: Rebman Company, 1910. 

At this time when the metliod of disease dissemination is a matter 
of such vital importance this book on the fly question liccomes of 
especial interest and value. The major portion of the volume is 
devoted to the general life history, anatomy and diverse habits of 
the various varieties of flies. This of necessity makes much of the 
book somewhat tedious for the lay reader, with its scientific terms, 
and to the naturalist it presents nothing new. The chapters dealing 
witli methods for the extermination and control of the fly nuisance 
are attractive and of considerable value. The whole book is well 
written and remains a complete pre.sentation of the fly problem. As 
such it must take its place in the history of the battle being waged 
for the extermination of this pest. T. G. S. 


A Report on Researciie.s on Sprue in Ceylon. By P. II. Bahr, 

M.A., M.D., D.T.:\I. and H., M.R.C.P., M.R.C.S. Pp. 155; 

9 illustrations. London: Cambridge University Press. 

While not on a subject of every-day interest to the ph3^sician of 
the temperate zone, this monograph makes interesting reading. It is 
clear that the author has investigated his subject with great zeal and 
care, and has applied all the resources of modern medicine to his 
task. Some of the researches seem to point to the conclusion that 
an infection with the thrush fungus is the cause of the disease. The 
book is well arranged, and the illustrations are unusuallj'’ well 
produced. A. G. M, 


Nervous Children. B.v Beverley R, Tucker, H.I). Pp. 510. 

Boston: Tlie Gorham Pre.ss, 191 G. 

This book is just what it claims to be, a bugle call to the army 
of workers with cliildron to “prevent” instead of “cure.” It opens 
with a very general description of the physiological basis for ner- 
vousness and leads on through suecc.ssivc chapters on heredity 
and environment, sexual h.vgienc, and the training of nervous 
children, uj) to an outline of nervous and mental diseases of child- 
hood. The book gives little definite advice except perhaps in the 
ehaiiter on “habits.” It makes excellent and iirofitable reading 
for those who wish to know this subject from the stand-point of 
discovering (but not esiiecially helping) that ever-present product 
of our civilization, the nervous child. A. G. M. 
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tivt‘ ilisjxisitioii (ir cliaracter as well as tlio ‘jaittinj; in’ niTilfiil 
knowlodgo (»r tin- ‘ iiistructiiHr of his intellectual faculties. luhiea- 
tiouists of the present time appear to exajrsterate the iuiportauee of 
traiuiuii the intellect, ami are apt to overlook the fact that each 
individual ])ossesscs certain imstinctivc cpialitie.s ^vhich to a larae 
c.xtcnt determine his behavior throughout life. These qualities, 
which no human power can eradicate, may, however, be favorably 
imxlified by a])])ropriate training. In the following ])agcs we have 
endeavored to give an outline of the evidence, and the reasons 
upon which we rely to prove that the instinctive behavior of human 
beings depends on work performed by definite parts of the brain; 
consequently, education has not only to deal with the training of 
something immaterial which we call mind or consciousne.ss, but ha.s 
first and foremost to deal with the proper development of the 
nervous substance of that part of the brain the orderly working 
of which is essential for the oceurrence of instinctive, and intellectual 
l)henomena." 

'Idle author then begins with the anatomy and jdiysiology of the 
aimdia and then goes on from this to the higher animal until he 
finally arrives at the nervous structure of the human being- Ih' 
advocates the free play f)f children’s actions and is an advocate of 
the Montesson sy.stem. 

The book nece.ssa'rily is very sketchy, but gives an adeqiiate 
idea to those who wish to have a clearer knowledge of the nervous 
anatoinv, which is the basis of all instinct and intelligence. 

T. II. W. 


II.WD-nooK or .M.\ss.u:r. roii Bm:ixxr.u.s. Hy L. L. l)r.si'.\iin, 
Member and Examiner, Incorporated .Society of Trained Miis- 
seuses. Pp. 247; S,S illustrations. London: Henry Erowde and 
llodder .Stoughton. 


'Pills is an admirable book in which the subject is very simply 
treated. Mention is made in the introduction of carrying on tlic 
work under the direction of a phy.dcian, and iqiproiiriate .stre." h 
laid upon the limi^ation.^ of this form of treatment. 

(’InqUcr 1 treats of the manner in which ma.-sage and excrciM' 
alVect the body's tis'iies and fluids. 

Chajiters 11, III and I\' describe the various movements (active 
and jni'dve) nece-sary in aj»i)lying general ami sjieeial treatment. 

Chapter,- \' to XU ileal with the treatment of di-easts and de- 
formities in which manual inethiHls have been proven n-efiil. 

.\ n-eftil 1 ‘hapter on B.andaging and ;i short one on Mar Injnne- 
are foil owisl bv the !a-t ehatiter. which treats of Medical Klectricit;- , 

K. C. L. 
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The Adolescent. By J. W. Slaughter. Pp. 100. New York: 

The Macmillan Company. 

Anyone who is searching for a study of the psychology of the 
adolescent will read this book with much pleasure and profit. The 
explanation of mental processes, desires, actions and motives is 
usually clear, and reflects a vast knowledge of youth. The unfold- 
ing of the mind and emotions in an individual is compared to the 
evolution of the race as a whole. By clear reasoning it seems proved 
that civilization and a prolongation of adolescence are found together. 

Valuable chapters point out the difference between the education 
of boys and of girls. Juvenile crime, skepticism, adolescent love, 
and the normal development of the instincts and emotions are other 
subjects dwelt on in an interesting manner. 

The book is especially recommended to teachers. One cannot 
but wish that he had had someone with the understanding of the 
author to conduct him through the “storm and stress” of his own 
adolescence. A, G. M. 


Back Injuries and their Significance under the Woroien’s 
Compensation and other Acts. By Archibald McKendrick, 
F.R.C.S.E., Sui’geon in Charge of Surgical Roentgen-ray Depart- 
ment, Royal Infirmary, Edinburgh. New York: William Wood 
& Co., 1916. 

This book consists of 173 pages and 14 illustrations. The medico- 
legal aspect of back injuries is emphasized in the preface and also in 
tlie context. The first 34 pages treat anatomy in detail. A few 
pages are devoted to stress and contusions of muscles, also to the 
liealing process. A small portion is devoted to surface anatomy. 
The mode of examination of the patient and the significance of the 
history and subjective and objective symptoms have received more 
or less of careful attention. 

The heading Examination is interspersed with anatomical, patho- 
logical, and physiological facts. The significance of the Roentgen 
ray is moderately emphasized. 

A considerable portion of the book is devoted to dynamics, under 
Avhich heading external and Intrinsic stress, as applied to this part of 
tlie anatomy, and its eft’ect upon tlie structures, is more or less care- 
fully figured out. 

The book to a rather considerable extent is elementary, especially 
in its dealing witli anatomical facts. It is somewhat desultory and 
jjoorly arranged. In many places it is unconvincing; however, it is 
a collection of very useful facts, whicli should be of decided value to 
the person interested in back injuries. W. J. M. 
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The x\.LLiG.\Ton and its Allies. By Albeut M. Reese, Pro- 
fessor of Zoology in West Virginia University. Pp. ,\i, 342; 
52 figures; 28 plates. New York; G. P. Putnam’s Sons. 

Although reprded by the publisliers as a book of general ap])cal, 
this treatise will doubtless find a large aeccptance only in the 
hands of specialists in herjietology and embryology. The only 
part which might concern others is the first chapter on the ia'oiogy 
of the crocodile. While in part a compilation of information regard- 
ing this group of reptiles, there is much of original information 
coming from the author’s somewhat extensive experience with the 
American forms. This is particularly true of the chapter on the 
development of the alligator, which occupies one-third of the book, 
and is a reprint, in part, of an earlier paper. The illustrations, 
many of them original, are good and the tvpographv is excellent. 

McC. 


Ceiu'.bhospin.vl Feveu. By Thomas J. Houdek, iNf.D., Assistant 
Physician to St. Bartholomew’s Hospital. Pp. 179; illustrations 
17. London: Oxford University Press. 

This small book is essentially a monograph on the subject of 
ccrebrosjunal fever. It is called forth by the present jircvalencc of 
the disease in Fmgland, and among English troojis. There is interest- 
ing history which notes the various epidemics occurring since lS/).">, 
when cerebrospinal fever was first recognized as an entity. Especial 
mention should be made of the chapters on modes of infection and 
prophylaxis. Indeed, the treatise is quite complete, and all that is 
definitely known of cerebrospinal fever is to be found clearly stated 
in an easily accessible form. A. G. IM. 


.Medical I Ii.NTH. By Colonel.!. Edwaud Squhh;, M.D., F.R.C.P., 
D.P.H. 128 pages. London: Oxfon.1 University Press. 

I.N reading this book one cannot but be impressed with it.s value, 
h^r tbo.se for whom it was written — namely, the medical oliieers 
of an army. It is refreshing at a time when so much surgical is to 
be read of war to find this little volume devoted to things medical. 
The more common medie.'d conditions to be met with in war time 
arc concisely dealt with. There arc exra'llcnt cluqiters on paradte.- 
and poisons, including bichloride, alcoliol, and tobacco, and tie' 
remarks about malingering and marching are especially noteworthy. 

A- G. M- 



PROGRESS 

OF 

MEDICAL SCIENCE 


MEDICINK 


UNDER THE CHARGE OF 

W. S. THAYER, M.D., 

PnOFESSOR OF CLINICAL MEDICINE, JOHNS HOPKINS UNIVERSITY, BALTIMORE, 

MARYLAND, 


' AND 

ROGER S. MORRIS, M.D., 

FREDERICK FORCHHEIMER PROFESSOR OF MEDICINE IN THE UNIVERSITY OF 
CINCINNATI, CINCINNATI, OHIO. 


Studies on the So-called Transitional Cells. — Evans {Arch. hit. 
Med., 1916, xviii, 692) in the present study has made the attempt to 
clear up some of the uncertainty which exists in regard to the large 
mononuclear white blood cells, concerning the various types of which, 
their origin and significance a great deal of confusion exists. In this 
group the so-called transitional cells stand out from all the rest by reason 
of their content in granules of an oxydase ferment, as can readily be 
demonstrated, ‘ by the application of the indophenol-blue reaction. 
Taking advantage of this fact the author has attempted by means of 
experimental methods, to determine first which of the mononuclear 
wandering cells of the tissues, if any, are lymphoid and which histog- 
enous; second, which of the large mononuclear cells of the blood fall 
into the same groups; third, whether the transitional cells of the periph- 
eral blood ean be identified with any other mononuclear cells of the 
blood or tissues; and finally, whether all the mononuclear wandering 
cells of the body exclusive of the small lymphocytes, are of histogenous 
origin. He has attempted to solve these points by a number of methods 
including intravenous vital staining, and intraperitoneal vital staining, 
using various types of dyes. As a result of his studies Evans gives the 
following grouping of the mononuclear cells; (1) Cells containing an 
oxydase ferment and not taking the vital stains. (2) Cells containing 
no oxydase ferment but specifically stained intra vitam. These cells 
arc the normal constituents of the tissues and are of rare and accidental 
occurrence in the peripheral blood. (3) Cells containing no oxydase 
ferment and not taking the vital stain, namely the lymphoid elements 
in which arc included the true lymphocytes and probably most of the 
non-oxydase large mononuclears of the blood. These observations- 
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l’u\(TU AL riu;sctamN(j and Tkeatmunt in tiii: Disr.Asr.s of 

Ixi axtsandC’iui.oukn'. Byl).M.MACnoxAi,n,M.l)., F.U.C.l’.K. 

I*j). 193. London: O.xford University Pre-s-s. 

Ix this little book the author attempts to point out some dill- 
ences between dosage of drugs in children and adults, and to give 
brief outlines of treatment in certain of the more common ilisease,-' 
and conditions of childhood. In the fir.st chapter is a j)lea for 
carefulne.ss in jmescribing and avoidance of certain incom])atibilitie.s. 
I'liere is a chapter on infant feeding which is notably brief. The 
diet tables contain none of the newer preparations, such as casein 
milk. The chapter on emergencies contain some helpful sug- 
ge.stions, although the section which deals with the treatment of 
specific diseases is incomplete even for so .small a manual. 

It would seem that the book is of little value to the specialist, 
although it might be of some small service to the general practi- 
tioner de.aling with children. A. G. M. 


'rnr. .Vrrr.u-TunATMEXT of Orr.uATiox.s. Bv P. LorKUAiiT- 
Mummeuy, 1-'.H.(’.S. Kng., B.A., M.B., B.C. Uantab., Senior 
.Surgeon, St. Mark’s Ilo.sintal for Cancer, Fi.stula, and other l>i>- 
eases of the Rectum; The Queen’s Hospital for Children, London; 
Honorary Surgeon to King Edward VHth’s Hosj)ital for Oliieers; 
Special Cous\>ltiT»g Surgeon to City of London Slilitary Hospital 
and Eulham Military Hospital; .Tacksonian Prizeman and Late 
Hunterian Profes'^or. Royal College of .Surgeons. I'ourth edition. 
Pp. 27.'); 39 illustrations. London: Balliere, Tindall & Cox. 
Xew York: William Wood & Co. 


I’oH the general iifter-treatment of oj)eration cases this manual 
fills iin important place, and from the very comj)rchen.-'ive way m 
which the Mibjeet is pre.^ented it should be in the haiuL of every 


hoiiM' surgeon and general practitioner. 

In the pre.-'Cnt edition mneh new mutter has been added, e.-'peeially 
a < haj)ter on the treatment of gnn.shot wounds, and the eliai)ter on 
surgie.'d shock has been entirely rewritten, being chiefly ti summary 
of (’rile and Lower’s eontriijutions on this subject. 

'I'lie book is well editeil and the illustrations are attractive and 
helpful, 'rhronghont the text there are ntnnerou-, foot-note histo- 
ries of ea-es very aptly illustrating the condition under di-cu'"-!i 
'riiere are al-r) rnanv reference.- to the literature. d. ( 


a >11. 
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upon the kidneys in the way of checking the flow of urine or in other 
words, the function of the pituitary body with relation to the kidney is 
one of an anti-diuretic eft’ect, this action being most marked when 
diuresis is high. In support of this contention the author has previously 
shown the beneficial effects which have pei'sisted over a period of two 
years in a case of diabetes insipidus treated with the posterior lobe of 
the pituitary body. In the present work a more or less constant arti- 
ficial polyuria was worked out in rabbits by introducing into their 
stomachs between 150 to 200 c.c. of water. Curves of excretion were 
thereafter charted out for various rabbits treated with pituitary extracts 
of a number of different preparations. In addition to noting the effect 
of pituitary extract, the effects of other drugs such as chloral, strychnia, 
morphin, caffein, adrenalin, thyroid and thymus glands were noted all 
under different conditions of administration and both with and without 
the intermediate action of the nerve supply to the kidneys. As a result 
of the study the author again comes to the conclusion that extracts of the 
posterior lobe of the hypophysis, whether given by mouth, subcutane- 
ously or intravenously, are able to check an induced polyuria. This 
anti-diuretic eft’ect is apparently independent of the changes in the 
blood-pressure, intestinal absorption or the action of the vagus nerves. 
One very interesting feature and of practical therapeutic importance 
was the beautiful demonstration of the fact that the anti-diuretic action 
of the pituitary is absent or only slightly present, in checking the 
so-called salt diuresis produced, in this instance, by the ingestion of 40 
c.c. of a 10 per cent, solution of sodium chloride. This fact is a fui’ther 
demonstration of the essential difference between water diuresis and 
salt diuresis and shows the importance of a salt-poor diet in the rational 
treatment of diabetes insipidus. 

Renal Function in Pernicious Anemia. — It has been previously 
pointed out that patients with severe anemias maj”^ gi^'e results to a renal 
test diet which are similar in every detail to those found in advanced 
cases of contracted kidney. The point first emphasized by Mosenthal 
has been further studied by Christian {Arch. Ini. Med. 1916, xviii, 
430) in a series of cases of pernicious anemia. Tlie data secured 
from this study indicates without doubt that in severe anemia renal 
function as measured by diet tests, is disturbed in much the same way 
as in cases of advanced chronic interstitial nephritis. This is appear- 
cntly true no matter whether the anemia is in a young or old person. 
It would seem most likely that the disturbance of renal function is a 
direct result of the anemia and is tlie e.xpression either of a nutritional 
or of a toxic disturbance in the activity of the renal cells. Evidences 
in favor of this view are shown by the improvement in renal function 
which takes place parallel with an improvement in the anemia itself. 
In view of the fact therefore that an advanced nephritic picture may be 
entirely simulated by cases of severe anemia, it is absolutely necessary to 
consider the element of anemia whenever one attempts to draw con- 
clusions from renal test diets applied to patients with nephritis. Christian 
points out however, the fact that this point, tliough of ‘great importance, 
is not going to prove a very complicating factor, since, despite their 
pallor, the degree of anemia in patients with advanced nephritis is ver^,- 
often slight. 
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■would seem to refute the theory of Mallory which assumes that all the 
adult mononuclears of the blood arc of cndotlielial or histogenous origin 
iind siqiports the view of AscholT that there is a distinct histogenous and 
lymphoid group of cells totally distinct from each other. Witli specific 
reference to" the transitional cells Evans points out that they constantly 
present the following features: (1) They possess an oxydase ferment 
readily demonstrable. (2) They arc not specifically stained intra 
\'itam. (3) Tlicy take up carmin particles from an unfiltered solution. 
(4) These cells may be found in the spleen and other blood-forming 
organs, but are not more abundant in the splenic vein blood tlian else- 
where and are never seen in the omentum, serous fluid or tissues when 
any polymorphonuclear cells are present. (5) And finally, the evidence 
is in favor of the view in accordance with tliat supported hy Naegeli, 
that these cells belong to the granulocyte series and, together with tlie 
other granular polynuclear cells, should be regarded as descendants of 
the myeloblasts of the bone marrow and splenic pulp. 


Autogenous Defibrinated Blood in the Treatment of Bronchial Asthma. 
— Kahn and EMSiiEiMnn (Arch. Ini. Mrl., 1916, xviii, 445) have 
devised a rather interesting method forthc treatmentof bronchial asthma 
consisting of tlic subcutaneous injection of autogenous defibrinated 
blood. This blood is withdrawn whenever possible, during an asthmatic 
attack. The theory upon which they base this mode of treatment may 
be stated in the following way: asthma is presumably due to a spasm 
of the smaller bronchi and this spasm in turn is probably the manifesta- 
tion of an anaphylactic condition. It is presumed tliat tJic anaphylactic 
phenomenon represented by an attack of bronchial asthma is to he 
explained upon the basis of protein sensitization, though whether the 
protein gains access to the body by the nasopharynx, gastro-intestinal, or 
re.sj)iratory system is not certain. In any event, it is probably absorbed 
into the blood, and if so, it should be found there most probably just 
prior to^ or during an acute asthmatic attack. If these assumptions 
arc true, then it is quite conceivable that immunization by the repeated 
parenteral injections of autogenous dcfibrinatc«i blood should be bene- 
ficial to the patient. Applying this theory, the patients have secured, 
in six successive casc.s, of bronchial asthma, very favorable results as 
shown by definite improvement generally and a decrease in the fre- 
quency and severity of the bronchial asthma attacks. The patients 
have been able to do more work and have gained in eiglit. The pro- 
cedure is simply the withdrawal of about 20 to 30 c.c. of blood into a 
sterile flask which contains a number of glass beads. By agitation the 
blood is defilirinated and it is then immc<h'nte!y injected suhcutaheously 
into the loin of the patient. .'Vside from a little local discomfort, there 
have been no untoward effects following the injections. 

The Relation of the Pituitary Body to Renal Function . — .\ great «Ie;d 
of work has been done recently in an attempt to demonstrate a ndatiou- 
sbip between the pituitary body and the kidneys, especially with reganl 
to the etiology and pathology of diabete.s insiiiidus. In the present 
article Motzvki.dt (Jour. />p. Mrd., 1917, .x.xv, 153) bring-' lo*'- 
wartl further evidence to supjKirt a conclu.sion previou.dy adv.anceif 
by him to the effect that the piUiitary bo<ly exert.s its (^-.o'nti;d action 
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traumatized tissue fragments, in carrying loads of bacteria and acting 
as foci of infection. The result of the experiments suggests that in the 
cleaning of fresh wounds at least as much care should be exercised to 
remove separated and devitalized fragments of tissues as is taken to 
remove other foreign bodies. In all operative procedures where blunt 
dissection is practiced it should be remembered that torn fragments of 
dcAutalized tissue may remain to become a ready soil for the incubation 
any bacteria which may gain access to the wound. 

I 

Blood-pressure and Graphic Vasomotor Changes in the Periphery 
During Ether Anesthesia. — Muns (Jn7i. Surg., 1916, Ixiv, 645) says 
that in a former paper he studied the changes occurring in the peripheral 
vessels during shock brought on by intestinal trauma. The animals 
used were anesthetized with ether, and the question arose as to what 
depressing, exciting or neutralizing effect the anesthetic may have had 
on the vasomotor mechanism. He carried out a series of experiments 
on dogs to study tliese effects, with the following results: Ordinary 
third-stage ether anesthesia prolonged beyond one hour results in more 
or less marked vasodilation in the periphery. This is a progressive 
change, more or less regular in character, increasing direetly in propor- 
tion to the lengthening time of administration. In most cases the limit 
of vasodilation is not reached seven hours after the beginning of the 
anesthetic, but occasionally the extreme of the condition may be reached 
after a shorter administration of ether. There is a direct relationship 
between the condition of the vasomotor control and the blood-pressure. 
The end-result of ether depression is loss of function. The symptom- 
complex, known as post-operative shock, is a combination of the effects 
of excitation and depression, and varies direction with the algebraic sum 
of these two factors. The vasomotor center is the variable factor in 
bringing about the vasomotor change; the variation of response is 
directly dependent upon the changes in the vasomotor center produced 
by ether. 


Blood-pressure and Prostatectomy. — Peacock (Amt. Sxmj., 1916, 
Ixiv, 659) says that there is a vital and definite relationship 
between the vascular system, and the renal functionating which is 
measured by the blood-pressure. And as old age and obstruction of 
the lower urinary tract greatly raise this pressure, we view with interest 
anything which suddenly decreases it, as serious complications often 
result. On the basis of seven prostatectomies in which blood-pressure 
observations were made, he found that there is a definite physiologic 
relation existing between the blood-pressure and the filtration in the 
kidney glands. That a high blood-pressure is purely compensatory, and 
necessary to the individual in which it is found, to maintain a normal 
excretion of urine. That any sudden and permanent lowering of the 
blood-pressure by radical or heroic measures is often a fatal procedure. 
That a persistently high blood-pressure, even in the absence of albumin 
and citsts, usually means a hidden nephritis. That a chronic prostatic 
obstruction produces serious back pre.ssure changes in the ureters, the 
kidney substance, the kidney circulation and the excretion of urine. 
That a sudden relief of this intravescial pressure produces an immediate 
fall in blood-pressure, from 20 to 100 mm. Hg. That if the pre-opera- 
tive blood-pressure is much over 150 mm. Hg, the risk of a cystotomy or 
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The Antiseptic Treatment of Wounds.— Feldman and Walto.n 
{Lancrt, December 2.3, 191G, p. 1043), from a large military c.xperience, 
deduced the following as the best antiseptic treatment for wound.s: 
The antiseptic, itself, was prepared by rubbing together in a mortar 
crystals of pure carbolic acid and camphor in equal parts by weight — 
a perfectly clean sweet smelling liquid being thus obtained. As is the 
case when using any other application, it is primarily essential to pro- 
\ndc adequate drainage. When seen in a relatively early stage the 
wound, if ileep or punctured, should be opened under general anesthesia 
so as to eliminate, as far as po.ssiblc, any pockets in the tissues and nil 
foreign bodies, loose pieces of bone, or necrotic tissue should he removed. 
When the wound has been freely opened sufficient of the liquid is poured 
in to reach the whole surface of the tissues. In large wounds as much as 
one or two fluid ounces may be requireil, although ns a general rule one 
or more fluid drams are suflicient. Drainage tubes arc inserted ns 
required and packed around with gauze soaked in the fluid. On the 
surface dry gauze is applied. It is only necessary to change the dress- 
ings every fortyn'ight hours, when a few drops of the fluid are dropjicd 
down tJie tube and fresh soaked gauze applied to the raw surfaei's. 
When the treatment is commenced .some days or weeks after the inflic- 
tion of the wound it is again necessarj’ to open up all sinuses and pockets 
so that the fluid may reach all the sejitie areas, and if neee.ssary tula's 
.shoifld be inserted so that free drainage is established. The fluid is then 
tised in the same manner as previously. It is noteworthy that the fluid 
can be handled freely without doing any harm to the skin, but if left for a 
prolonged period in contact with the patient’s .skin around the wound 
a certain amount of burning may be caused. For this rea.son surface 
dri'ssings should be formed of dry gauze. It is rarely necessary to smear 
the surrounding .skin with sterilized vaseline. The following claims art' 
made for the treatment: It overcomes sepsis more rapidly than otlar 
methods. With its use amputations are much less frequent. It dimin- 
ish(*s pain rather than increases it ns is so often the case with other 
dressings. The drcs.sing retpiires to be changed only at long interval-. 
It.s u.-e is a.-.-oeiatt'd with no danger. The amount of work in tiie ward 
is greatly diminishtsl. ft is most siiitalde to the condition.s of iiKHlera 
warfare. 


Tissue Fragments and Wound Infection.— T’wi.ou (Ann. Stir/j.. 

Kiv. Gin. in wmnection with hi', military ho-pital work in hram'*. 
cjirriei! out a .'erie.-, of l•.\^H■rimentson gninea-jiigs to determine the part- 
plnved by mi."'ile>, fragment- of clothing, and detached or 
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A Critical Study of One Hundred and Twenty Cases of Late Syphilis. 
— ^WiLE and Elliott (Jour. Am. Med. Assn., 1916, Ixvii, 1916) present 
this study -with particular reference to the effect of early treatment upon 
the development of late manifestations of syphilis. A definite history 
of treatment with particular regard to time of inception and character 
was obtainable in all the cases studied. Fifty-five cases had absolutely 
no treatment whatever. In the remaining sixty-five treatment had been 
inefficient except in one single case. In other words, but one case of the 
entire group had had what would be deemed, under the accepted criteria 
of today, intensive treatment. To sum up these figures, almost 50 
per cent, of the cases had received no treatment whatever, and of the 
remaining cases in which treatment had been administered, with the 
exception of a single case of precocious malignant syphilis, the treatment 
had been desultory and unintelligently carried out. Inasmuch as it 
was found that over 30 per cent, of the cases occurred before the end 
of the fourtli year, it seems fair to compare this series with a number 
of other cases which had been observed over the same period of time 
and in which treatment had been instituted at the outset and carried 
through intensively. Of such cases they had forty which they have 
been able to follow for the four years following their infection. Tliese 
patients have all received repeated injections of salvarsan followed by 
vigorous mercurialization in the form either of inunctions or injections. 
Of this number, 36, or 90 per cent., have reached the fourth year without 
any signs of recurrence, and the largest percentage of these cases are 
serologically cured. Of the 4 cases in which there has been recurrence, 
two patients have returned with central nervous system involvement 
in tlie nature of neural recurrences which yielded promptly to treat- 
ment. One patient had recurrent mucous patches, notwithstanding 
vigorous treatment, and the last was the precocious malignant syphilid 
mentioned before. By far overshadowing all other causes of the appear- 
ance of late syphilitic sequelaj, the lack of, or inefficiency of treatment 
during the early period stands out as tlie most important factor. The 
inefficiency of treatment by the ingestion of pills is suggested by the 
fact that in some cases in whicli treatment was given tlie largest number 
had been treated in this fashion. The tendency for late sequelm to 
appear increases up to the fourth year,- which represents a fastigium 
after which there is a decrease in the probability. That no latent 
untreated cases are immune is suggested by tlie lapse of forty-four 
years after infection in one of the cases. Trauma probably plays 
a smaller role in the production of active syphilis during tlie period 
of latency than is generally supposed. "Where it occurs it is likely 
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prostJitcctoniy increases rapidly. That compensation between tlie 
blood-pressure and the urinary excretion will tJike place if the pressure 
is not abnormal and will occasionally in a high pressure wlicre there is 
unusual vitality or compensatory power. 


Spondylitis Deformans Eelieved by Albee Operation. — Finkki.stei.v 
{Ann. Surp., 1916, l.viv, 713) says that of all the ills tliat man is 
heir to, none can claim priority over spondylitis deformans as a deform- 
ing and disabling disease, not only because of its chronic progressive 
nature, but also because of our inability either to check its progress or to 
relieve its distressing symptoms. The spondylitis in this case began 
with a severe injury of the spine, twenty-eight years before oj)era- 
tion, but it was not until twenty-two years later that working became 
a Imrdship. For five years he received non-operative treatment, 
including the use of a plaster cast. The .Mbee operation was performe(l 
in April, 191.5, in the usual manner. Tlic cast was discarded during 
August, 1915, and he began to work in an ammunition factory. He has 
been seen once every three months since. He is absolutely free from 
pain, and there is very little restriction of motion in spite of the fact that 
his work is very laborious, consisting of carrying shells weighing up to 
50 pounds. He lias not lost a day during the year. This is the first 
time, in Finkclstein’s knowledge, that the .Vlbcc operation has been dpnc 
for spondylitis deformans, and in view of the results obtained, lie believes 
it has a distinct indication in (1) tho.se enseswhere thedisease is localized, 
(2) in the early stages before the disease has progressed, (3) wlierc there 
is an acute exacerbation in a chronic process, (4) where there is abdom- 
inal breathing which is interfered witli by spinal brace or spinal east, 
(5) as a last resort in those hopeless cases where all other methods liave 
been tried and found wanting. 


Felons, — Donu.tN’CK {Ann. ^nrg., 1910, l.xiv, 710) says that he 
has 47 cases on file since his last paper on this subject, followed from 
beginning to end. Of these, 40 cases were oi)cned Avithin the first 
forty-ciglit hours, and complete cure cnsueil. Of the other 7, 5 were 
done after fifty hours had elapsed. Of the first tAvo series the results 
Avere better than he has scon from longitudinal incisions, and of thelu-'t 
2 cases, one had to Iiua-c the phalanx removeii while the other rerovered 
only after a long and tedious treatment Avith a deformed finger. Dorratiee 
makes an incision starting at the base of the nail on one side and extend- 
ing in the line of the furroAv over the tip of the finger, ilown on the otlier 
side to a point on a level Avith tlie beginning of the incision, in that Avay 
making a flap of tlie tip of tlie finger. It can be ilogmatically stated 
that if the procedure is folloAA'cd out properly, obserA-ing the rule.-, ties of 
sensation in the tip of the finger never occurs and the linal rc.sult Avill iw 
practically a normal finger. He concludes that all felon.-, are eau-itl i>y 
puncture Avounds. (aises inu.-it be treated Avithin forty-eight liour.s t'* 
gi'l a perfi'Ct result, (fuses i>ver scA-enty-tAvn hours' standing hiiAC 
Usually daniagi-fl bone. Nitrous oxide is aflvisable in the majority tn 
casi-s. The length of tinu- rerjuired for perfect function dejicnds upiu 
the time t-Iapsing before treatment is instituted. U|~,tor:itieu m 
function is ([uieker by this method than any other tried in Dornuife.s 
e.Apericnce. 
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grain. Two of these were not even temporaril;)’^ benefited by the treat- 
ment, wJiile the third was freed of the amebse for only tliree days and 
tlie infection tlien recurred. Two of tliese same 3 patients were then 
given emetin bismuth iodid and both were completely cured. Dobell 
then tried the effect of the remedy on a series of ameba carriers and a 
prompt cure was obtained in all. He believes that it is the most efficient 
remedy for carriers — affecting the encysted form of the parasite more 
certainly than does emetin hydrochlorid. It is interesting to note that 
many of the patients were infected Avith other parasites: Entameba 
coli, lamblia and chiloraastix, and ih no case were these parasites 
removed from the feces by any form of emetin treatment. The enta- 
meba coli disappeared during treatment in some instances, but pi'omptly 
recurred after the discontinuance of the treatment. 


The Quantitative Effect of Salvarsan on the Wassermann Eeaction 
of the Blood. — ^King (Jour. Am. Med. Assji., 1916, Ixvii, 1669) says that 
in most cases little change occurs in the strength of the Wassermann 
reaction during the first five days following the administration of sal- 
A'^arsan. In a series of tAventy treatments, only 1 case, in the primary 
stage, shoAved a marked Aveakening of the test. Some previously 
untreated cases may be given prolonged salvarsan therapy Avith very 
little Aveakening of the Wassermann reaction. Such cases may, hoAvever, 
shoAV striking improvement symptomatically. In this series only one 
insignificant temporary increase (provocative reaction) in the comple- 
ment-binding substance could be demonstrated, folloAving the adminis- 
tration of salvarsan, Tlie author thinks it is improbable that OA'er 
sliort periods of time, there occurs any marked spontaneous fluctuation 
in the amount of complement-fixing substance in the blood of syphilitics, 
Definite proof of the existence of the proAmcative Wassermann reaction 
folloAving salvarsan is not at hand at the present time. 


A Further Report on Thromboplastin Solution as a Hemostatic. — 
Hkss (Jour. Am. Med. Assn., 1916, IxAui, 1717) has found that tissue 
juice made from brain (thromboplastin solution) has proved itself 
of practical value in controlling hemorrhage AAdierever it can reach the 
site of bleeding. In cases of true hemophilia it may be regarded almost 
as a speeific hemostatic. It is to be recommended for local use in the 
bleeding of the neAvffiorn, in nasal hemorrhage, and in the parenchy- 
matous bleeding assoeiated AA'ith A'arious operations. Where local 
applications fail, it should be injected into the site of hemorrhage, 
as in bleeding from the gums folloAA'ing tooth extraction. This method 
can readily be resorted to, as thromboplastin solution loses but little 
of its potency as the result of dilution and cursory boiling. Further 
clinical e.xperience is necessary before its A'alue can be determined as a 
hemostatic in connection Avith hemorrhage of the gastro-intestinal tract. 
HoAVCA'cr, it is innocuous Avhen giA’cn by mouth in considerable dosage, 
and Avould seem to be indicated in bleeding from the stomach and from 
the upper intestine. Hess says that, in addition to its hemostatic 
action, this tissue extract lias been found to possess healing properties, 
actively stimulating granulation tissue and hastening epithelization. 
It is therefore applicable as a dressing for torpid ulcers and .sluggish 
Avounds. 
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(o influence the appeanince of s^uiuinatous lesions in or around the 
skeletal structures. Intensive treatment as accepted hy modern 
metiiods (salvarsanization and thoroiifjli mcrcurialization during tlie 
early months) is protective in the largc.st percentage of easts. In 
treated cases the occurrence of late sequela;, except for isolated and 
e.xccptional cases, must he regarded as an indictment against the metliod 
of treatment. 


The Control of the Nausea and Vomiting of Pregnancy by Intra- 
muscular Injections of Corpus Luteum Extract.— Hikst {Jour. .Iih. 
^[rd. As.w., 1916, l.wii, 1S4S) prc.scnts tlie results of further experience 
with the use of corpus luteum extract as a therapeutic measure for the 
nausea and vomiting of pregnancy. Hirst has now treated 25 con.secu- 
tivc cases, without any attempt to choose the favorable nr eliminate 
the unfavorable. Corpus luteum extraet injected intramuscularly was 
successful in controlling tlie nausea and vomiting in 21 of the 25 cases, 
and in four it proved a complete failure. The smallest number of do.ses 
in any .successful case was four. The largest number of doses was 
forty-two, but the nausea had ceased after the tenth dose in this case. 
Tlie dosage depends upon the severity of the symptoms. The remedy 
as used by Hirst is in the form of ampules, each containing onc-tliinl 
grain of soluble corpus luteum powder in 1 c.c. of salt .solution, saturated 
with chlorbutanol for its local anesthetic clfect. This amount is wpiiva- 
lent to 2?, grains of dessicated gland. The injections have not produced 
abscesses and there have been no untoward .symptoms following its 
use. Hirst believes that the clfect of corpus luteum ns a factor in con- 
trolling the nausea of pregnancy has not received the attention it 
deserves and hopes tliat a more e.xtcnded trial will sustain his belief 
in its oflicacy as a therapeutic procedure. 


The Incidence and Treatment of Entameba Histolytica Infection.— 
Donr.u, {Ihit. Jfed. Jour., 19IG, 2914, 012) compares the results 
obtained by treating amebic dysentery by subcutiineous injections of 
emetic hydrochlorid with those obtaineil by the oral administration of 
cmetin bismuth iodid. Kmctin hydrochlorid was given by stdieutaneous 
injection to a group of 21 ca.ses of amebic dysentery. The dosage for 
each patient varied from eleven to fourteen daily injections of one gram 
each. The stools were frequently cxaminerl during the treatment and 
for eonsidenible periods of time after the completion of the treatment. 
Of the 21 patients thus treated, 7 were aiiparently cured, 5 were not 
*‘ven temjionirily frcerl of ameba' anrl the remainder all promi>tly 
relapsed. In those cases relapsing the amelue were again found in toe 
stools at intervals of from one to sixteen day.s after the treatment va- 
diseontinued. Eleven of the 14 eases that faihal to res])ond to eniotin 
hydrochlorid were then given emetin bismuth iodid by mouth in doir- 
of one grain thret' times a day for periods of twi-lve day.-. I.ver; oiw 
of the.-e patients was promptly and apparently inTUumi-nfly e!ire*i. 
There were no untowanl symptoms that foltoweil the u-'- of tin- dnur h.’- 
mouth except nau-ixi in a few instances. The 5 remaining 
hatl jirevionsly relapsed after treatment by emetin hydrochlorid 
treated by a .second eour.-e of the sune pn-panition in riaily do-'-- o, e i- 
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Little’s Disease. — Joseph S. Wall '{Arch. Pediat., 1916, xxxiii, 
812) brings out the various conceptions held by different authorities 
on this malady, showing quite a diversion of opinion as to Avhat class 
of cases of spastic paraplegia should be designated Little’s disease. 
Spastic paralysis, because seen in infancy and childhood should not 
be classed as Little’s disease solely for that reason. Wall states that 
Little’s disease appears to represent cases of congenital spastic rigidity 
or paralysis having their origin before or during the act of birth from 
causes Avithin the central nervous system, particularly the cerebrum 
and that this excluded the whole group of spastic paraplegias occurring 
during infancy as aa'cII as those paralyses dependent upon peripheral 
lesions. The causative factors are both prenatal and natal. Prema- 
turity apparentlj'- is held to be the main general faetor, Avhether the 
effects are due to undeveloped fibers in the pyramidal tracts of the 
brain or as the French Avriters believe, to sj’^philis either in the father or 
mother. HoAvever, prematurity in itself may be questioned as originat- 
ing Little’s disease since so many premature infants groAV and develop 
into healtliy beings. Next to prematurity, perhaps intimately associated 
Avith it among prenatal factors, should be placed syphilis. The French 
school has brought many arguments to prove that syphilis is the most 
common cause of the disease. Natal causes include hemorrhages from 
trauma during labor. Basal hemorrhages are usually fatal while those 
of the cortex permit of life and the consequent degenerations shown in 
Little’s disease. Asphyxia neonatorum has been noted in from one- 
third to one-half of many of the recorded cases. It Avould seem difficult, 
hoAvcver, to differentiate between asphyxia as a cause of hemorrhage 
and asphyxia as a result and symptom of hemorrhage A\Lich has pre- 
ceded the state of suspended animation. Tlie pathological changes 
causing the paralyses and spasticities taken collectively show hemor- 
hage, meningeal and cortical, defect degeneration and inflammation. 
Primary destruction or non-development of the brain surface is largely 
responsible for the production of the syndrome of Little. Early symp- 
tomatology includes spasticity of the extremities and trunk, inability 
to support the head or retraction of the head, incoordination of the 
upper extremities, asymmetry of the face, difficulty in attracting the 
.attention of the eyes, strabismus, “choking sounds” and laryngeal 
stridor. Later on lack of proper dcA’^eloprnent and infantile groAvth 
become apparent and the symptom-complex depended upon the degree 
of cortical involvement. 
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Cases of Apparent Appendicitis Complicating Pregnancy. — Vax Tm.Ar 
dc gi/tu’c. cf dc'ohsL, 191G, xlii, 177) druAvs attention to the oecur- 
rcncc of symptoms in pregnant Avomen precisely simulating those of 
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The Neuropathic or Nervous Child E. B. Augkll (New York Sink 

Jour. Med., 1917, xvii, 13) in a discussion of the ner\’Oiis cliild (jiiotcs 
Dr. Erancis Warner's description of tlic typical signs of the nervous 
child. Nervous children are apt to complain of headaches, are poor 
sleepers and hard to put to sleep, talk in their sleep and grind tlieir 
tecUi, and arc tired on arising. They arc delicate without having any 
di3ca.so and are rarely attacked hy illness. They are not strong, cannot 
walk far without tiring; some days tliey arc too tired to do anything 
and must rest. TJicir appetite is capricious and they easily loose weight. 
They arc generally well made in body, but may be tall and rather thin, 
with subnormal body weight. In nerve signs they give evidence of 
weakness and overspontancity. Augell lays emphasis on the study 
of the physiognomy and muscle action in the observation of children 
and suggests a well tried out test employed by Dr. W.arner. In asking' 
a child to c.xtcnci its arms in imitation of your own e.vample, tlie anus 
should come out parallel, liands almost on a level, fingers when o.vtended 
are curved sliglitly downward from the wrist with the thumbs closely 
applied to the iiaiuis, a position wliich denotes the Indaiiced action of jt 
normally acting brain. The nervous child, however, .shows a different 
result. If tired, there is drooping of one arm below the other, tlie 
thumb drops away from tlie hand and in extreme c.ases the hands droj) 
from the wrist. If tlie nervous system is iu a tense, unbalanced condi- 
tion the fingers arc overextended with the knuckles inclined .slightly 
backward marking overniuscidar action. Tin's .sign was noted in -o 
I)cr cent, of the author’s cases. Augell is inelinefl to regard ncrvonsne>: 
in children as dependent on ill-balanced nervous control rather than 
e.vhnusted nervous energy. The relation between mn.scnlar and brain 
activity is very direct and .Augell impresses the value of trained mu'- 
cuiar exercise in iiicrca.sing the size of tlie motor convolutions of tin- 
brain as well as the depth of the cortex and in developing ready lYUitrid 
and quick rc.sponse in the mind. He cites military drill as CAcejitioually 
valuable in tin's respect ami in developing self-control which is a vital 
factor in tlie treatment of the nervous child. Neurotic inheritance 


plays a more important part in childhood neuro.-.is tlian in lhf‘ adiiU 
type. In 80 casc^ of typicidly nervous rhildren, 70 jmt cent, gave n 
historj' of neurotic inheritance. The arthritic diatlu'sis i'’ aiioth'r 
important factor, about .'fO perr-ent. giving a family hi-'tory of arthriiv 
trouble in the immediate ancestry. Among a list of physie.d 
and aiinormaiities which cause nervousness Augell im'olioTH hid oral 
hygiene, disonlers of the digestive tract or faulty meUihuli^in, •• ■ji''' '- iliy 
a too high protein diet, ami conditions due to bad venfil.atinn in Imr. ■■ 


and scluKil. 
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l) 0 (ly. Ill all the patient had six relapses, each attended by more or less 
severe constitutional prostration. The patient finally recovered and 
was discharged in the nineteenth week in good general condition. 

The Combination of Morphin and Pituitrin in Labor.— Olivella 
and Arteaga {Rev. med. do Sevilla, 1916, Ixvi, 199) in 7 cases reported 
good results by using a combination of the hydrochlorate of morphin 
and extract of the fresh pituitary body and a sterile vehicle. Pain was 
greatly diminished, uterine contractions were better and the general 
condition of the patient remained good. Postpartum vomiting occurred 
in one case onlj'" and involution was normal. One child was born 
apneic, but was readily revived. The children seemed stupid and 
breathed languidly during the first twenty-four hours after birth, and 
required special care. 

Joined Twins. — Iyer {hulianapoHs Med. Gaz., 1916, li, 237) reports 
the case of a woman who had been in labor three days. On examina- 
tion a fetal head and left forearm had been delivered. A second head 
with its face turned toward the delivered one was also found. This 
could not be pushed up, so it •was delivered with forceps without much 
difficulty. Both children were removed thi’ough the uterus and a 
common placenta was expressed shortly afterward. On examination 
it was found that the twins were attached by the cartilage of the ribs. 
There was a common abdomen covered only by peritoneum, but there 
were separate pelvic bones and pelvic organs. There was one cord and 
one liver and spleen. There were two pairs of kidneys, a single heart, 
one diaphragm, and two lungs. 


Morphin-hyoscin Method of Painless Childbirth. — Hauetain (Bni. 
Med. dour., October 14, 1916) states that the method of Kronig and 
Gauss had not been accurately followed by the majority of the British 
obstetricians who have used the drugs. In the Royal Maternity 
Hospital in Edinburgh, Haultain and his staff rigidly adhered to 
Kronig’s technic in the first 8 cases and the results were satisfactory. 
He observed that patients sometimes became restless and highly 
excitable and this seemed to be a personal peculiarity of the individual 
case. With some patients more than twenty-two injections were 
given during labor. Where it was impossible to obtain separate rooms 
for the isolation of the patient, the ward was darkened and screens 
placed about the patient’s bed and cotton placed in the ears. Forty 
cases were so treated, 36 primipara;, and 4 multipara?. The smallest 
number of injections was 4 and the greatest 4.5. Usually \ grain 
morphin was given at the beginning with hyoscin. In' 3 cases I 
grain morphin was first used. In 3 cases morphin was repeated and the 
second dose was I grain. In 30 out of 40 amnesia and analgesia were 
obtained. There was some effect in every case. In 3 cases the method 
failed. In 1 case there w.as marked restlessness and injections had to 
be stopped. Postpartum hemorrhage occurred in one case and in 14 
patients tlic forceps had to be applied. In 5 of these the instrument 
was \iscd without chloroform and in the others chloroform was given. 
Of the 40 children, 5 were dead born, and of the 35 born living, 4 
required artificial stiimdation. In using the method in a primipara 
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acute appendicitis. In tlie first a gangrenous diverticulum was found 
at operation \Ylule the appendix was normal In two other cases the 
symptoms were caused by suppurating dermoid ovarian cysts. The 
fourth patient had classic signs of sudden pain in the right lower 
abdomen, but at operation the cecum and appendix were healthy. 
A collection of blood was found extending into the iliac fossa behind 
and below the uterus and broad ligament. The cjise provetl to be one 
of intra-uterine pregnanev and also ruptured tubal pregnanev. The 
fifth case was postpartum, and the symptoms tvere ctmsed by the 
twisted pedicle Avith partially suppurating ovarian cyst. It is not 
uncommon in parturient and puerperal women to have bilateral pain 
described in the lower abdomen. Occasionally this pain is unilateral 
and can often be traced directly to the region of the ovary. In some 
patients this pain follows nervous or psychic shock and is attendt'd by 
no physical symptoms. In making a differential diagnosis the obstet- 
trieian should remember that young women may Inive an acute infective 
process with normal tetuperature and without rigidity of the abdomen, 
the cardinal symptom being high leukocytosis and the complaint of 
pain. This pain may occur periodically, and may strongly .simulate 
the pain of hysteria. Great help is obtained in diagnosis by the exami- 
nation of the blood to determine the degree of leukocytosis j)rcsent ami 
the bacterial exatnination of the urine to determine the presetice or 
absence of colon Imcillus infection of the kidney. Two cases in the 
experience of the reviewer illustnitc this i)oint. In the first, a young 
woman with a normal temperature was suffering from infection follow- 
ing a criminal abortion. She had no rigidity of the abriominal muscles 
and slightly subnortnal temperature and rapid jtulse. There was a foul 
discharge from the uterus. On admission to the hosjjital her eondition 
was so grave tluit operation could not be performed. .Vt nutop-y 
rupture of the p\’o.salj)inx and ticuto infection of the peritoneum \tcn- 
present. In a second case a young woman had produced upon herself 
abortion by inserting a slippery elm stiek. She ha<l a normal temporii- 
ture, not much abdominal rigidity, but complained periodically of 
severe abdominal pain. Her leukocytes were above 21,()0{). The pain 
was so pronounced and came so rcgidarly that it seemed hy.-'terieal in 
charaeti'r. On section both Fallopian tubes exuded jiiis, the general 
peritonemn wa.s injected, and tlie apjtentlix Avas normal. This jintient 
did well with drainage of the jielvic caA ity. 


Migrating Phlebetis. — H r.unwjM (./onr. Am. Med A.-xii., llUti, l\A j. 
1 T77) rej)ort.-< the case of a Avomnn, jigetl tAA'entynught veal's, in her fourlli 
pregnancy occurring during fi\'e years. The first tAA'o children hm! dad 
of exhaustion, the third Avas living and Avell. At the end of tAAclM- 
lionrs a fairly de\'eloped ebild Avas spontanenii.sly born. 'Ibere Avtis m* 
laceration and the placenta came aA\'uy spontaneously. I be ‘ 
dill not contract avcH and there Avas more than the usual lo's of bifiod. 
On the elevimth day of the jnierperal period the patient bad 
sweal.s folloAveil by fe\er. 'J’be Avbite blood eorpU'cIcs ACere • 

bemaglobin (if) percent. There Avas inliaumiation of the riglit safilierioU' 
vein Avbieb gradtmllA subsiiled. This AVas folloAAed Iia infl.tmmatmn 
of the other Aeiris in the left side of the neck, axiihi. arm and 
This siihdded to be sueeeeileil by swelling in the other jHirtimis o. tt '- 
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Fatal Results of the Percy Treatment. — The method of treating inop- 
erable uterine carcinoma by means of the so-called “cold iron” cauter- 
ization, advocated by Percy, has aroused much interest in tliis country 
in the past two or three years, and has been previously discussed in 
this department. So far, it has been practically impossible to get any 
definite statement of results from Dr. Percy himself, although he has 
been extremely enthusiastic regarding the possibilities of his technic, 
and a number of other surgeons have reported more or less favorable 
immediate results. As yet the method is too new to admit of judgment 
as to its ultimate accomplishment. That the immediate effects of this 
method of treatment may not be as devoid of danger as has been claimed 
is well shown, however, by a recent report from Leonard and Dayton, 
(Svrg., Gyn. and Ohst., 1917, xxiv, 156) recording two postoperative 
deatlis. The first patient was fifty-two years of age, and entered the 
hospital with an inoperable carcinoma of the cervix, with masses in each 
broad ligament. The uterus was cauterized for an hour by the Percy 
method, and then the point was introduced for a half hour into each 
broad ligament mass. In this, as in the other case reported, the full 
Percy technic (abdominal control of heat, ligation of internal iliacs, etc.) 
was carefully carried out. The patient developed symptoms of ileus, 
and died suddenly on the fourth day. At autopsy about 24 round 
ulcers were found in the stomach; there was a vesicovaginal fistula, and 
the tissues surrounding the cervix were destroyed, having a foul odor, 
and necrotic, putty-like consistency. Beyond this neei’otic mass, how- 
ever, perfectly preserved carcinoma was found. The immediate cause 
of death was a pulmonary embolus. The intestines Avere greatly dis- 
tended, but no anatomical obstruction could be found. There were 
also pulmonary edema, hemorrhagic serous effusions, extreme cloudy 
swelling of the viscera, and renal epithelial necrosis — lesions Avhich with 
the gastric ulcers presented a picture very similar to that seen after 
cxtensiA'c superficial burns. It seemed possible, therefore, that death 
in this case may have been due, in part at least, to the same unloiown 
factors. The second patient Avas about the same age, but entered the 
hospital Avith a very early carcinoma on one lip of the cervix. A typical 
Wertheim operation Avas done, but AA’ithin six months she returned Avith 
a recurrence in the left broad ligament, Avhich contained a firm, fixed 
mass about .5 cm. in diameter. This A\'as treated by the insertion of the 
Percy cautery tip into the center of the mass, thoroughly heating it for 
tAVo hours. The patient’s condition Avas excellent for four days, Avhen 
ineontinence of urine developed and the temjieraturc Avent up to ]fl.5°, 
eventually reaching 108°. Blood cultures shoAved streptococcei, and on 
the sixteenth day the patient died. At autopsy a vcsicoA-aginal fistula 
Avas found in this case, also, Avith a soft, gray necrotic mass of tissue 
extemling out into the left broad ligament. At one point in the broad 
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the first injection must not be piven too early, as it tends to stop the 
pains. When the os admits two fingers and pains arc regnlar the druirs 
may be employed. In a rmiUipara the injections can bo begun a.s soon 
a.s labor starts. The second injection, grain hyoscin .slunild be 
given .about one hour after tlie first injection, and this can be repeateil 
at intervals of one hour or three-quarter of an hour afterward. Tiie 
morphin should not be repeated in the latter part of the second stage, 
because it tends to produce asphyxia in the chihl. Tlie advice is given 
that if the hyoscin is not taking cfTect it is well to give the mother a 
slight whiff of chloroform. Thus the hyoscin is allowed to work and 
the patient passes into the condition of “ twilight sleep.” Thirty-.seven 
of the 40 patients got up out of bed on the third d.ay after labor. We 
are somewhat interested to observe that the writer describes the 


administration of morph in -hyoscin as the method of Kronignnd Gauss. 
They employed scopolamin, and laid great stress upon the absolute 
purity and quality of this drug. There is nothing new in the employ- 
ment of liyoscin with nervous patients wlicthcr they be pregnant or 
not, and morphin has long been known to be useful with nervous patieni.s 
during labor. The suggestion to give chloroform to permit the hyoscin 
to take effect is an extraordinary metiiod of treatment, and one which 
does not appeal to us. We do not observe that the re.sults of thi.s treat- 
ment were especially satisfactory in avoiding the use of forceps, and 
yet it is supposed that if the patient be spared suffering her strengtii 
will be conserved and the use of forceps will be reduced to a miniinuin. 
.After being extensively exploited by the ptiblic press, and after a deter- 
mined effort had been made to make the .‘scopolamin method impular 
with the public, it has passed into the category of medical nostnuns 
of doubtful value. Tlie only benefit to the public and the j)rofession 
which its. attempted introduction produced was the study of the best 
and safest methods of lessening pain rluring labor, and this Inought 
out clearly that the scopolaniin-morphin method was diflicult of a])j)li- 
calion, uncertain in residts, frequently producing asphyxia in theelu'id. 
lengthening labor, and much inferior to other reliable and safe methods 
of treatment. 


The Midwife Problem in England. — In the Bril. Mfd Jour., 
September 10, 1910, occurs the anniiid ptdjlic health report of the cit.' 
of Ixmdon. This shows that the expectation of life for men and woiiicn 
is Iciigthened, e,specially in the case of women for all periods of life. 
The birth-rate diminishes stcarlily anti is now 24.,'1 per tlioiisami. i hf 
death rate 14.4 per thou.sand. The infant mortality rate i-' al.-o Ic; ^' !!' 
ing; 104 per thou.sand. Midwives are licensed anti iintler control, but 
the conqiensation which they receive is so small that very few uf tie tt! 
can rely ..tolely mi their practice as a means of livelihood. Stone incre.a« 
their incomes bv keeping lying-in home.s ami others give hi-trurtmi. 
to pupils. It i.s cstimateti that 2.a per cent, of the total births o. rn'O' “n 
are iittemied by mitlwives. There is. however, a genera! 
the part of the inidwivc.-t to call medical help more fre<}ueritfy. t b'-.-e 
still ctinsiderable mortality from puerperal septic infeetion, ‘.m 
being reported, 1 bl of wbieh provetl fatal. 
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Typhus Fever. — S. B. Grubbs {United States Public Health Reports, 
1916, xxxi, 42, 2918) describes new methods adopted at the Boston 
Quarantine for destroying lice on typhus fever suspects. After undress- 
ing, the suspect is sprayed from head to foot with a gasoline soap solu- 
tion. This is soap one, water four, gasoline four parts, to make the 
stock which is diluted with five to ten parts of water before using. After 
being sprayed he goes into a large shower bath and can be relied upon 
to wash the soap off thus saving the super\dsion usually necessary for 
unwilling bathers. Clothing is treated in a disinfecting chamber by 
a vacuum-cyanide method. The article enumerates some of the experi- 
ments that have been made. Tliese demonstrate that lice can be killed 
not only in bundles of clothes but also in tightly packed and closed 
trunks. For this purpose a 20 inch vacuum is created in the disinfect- 
ing chamber, hydrocyanic acid gas from four ounces of sodium cyanide 
per one hundred cubic feet of chamber capacity is then introduced 
and left in for thirty minutes. The time may possibly be shortened 
by improved apparatus but as the handling of the clothing or baggage 
by the station force is unnecessary the greatest loss of time and trouble 
is eliminated and the owner has his possessions returned to him exactly 
as they were surrendered. This method presents the great advantage 
of not' requiring baggage to be opened or even unlocked. As every 
piece must be unpacked and the contents sorted if steam or dry Jieat 
is used and besides this must be dried if immersed in insecticide solu- 
tions the advantage in handling large quantities of baggage is striking. 
As the process is entirely safe its application need not be limited to 
typhus fever suspects but may be used in lodging houses and similar 
institutions where it is necessary on account of vermin, to regularlj- 
disinfect the bedding and clothing of the inmates. 


The Milking Machine a Source of Bacterial Contamination of 
Milk. — lluEDiGER {.Toitr, Infect. Dis., October, 1910, No. 4.) made 
a study of the milk delivered to retailers in La Salle and Peru, Illinois, 
and found that milk which had been drawn by a milking machine 
almost invariably gave higher bacterial counts than those which had 
been drawn by hand. An investigation was made and milk drawn 
by liand from a cow into a sterile bottle. Tlie milking machine ^vas 
then used in the condition in which it was ordinarily kept, and also 
after the eiips, tubes and cans had been sterilized by drawing a pailful 
of boiling hot water through them. The figures collected from this 
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ligament, just beyond tlic zone of coagulation, living careinonia ti-vNue 
was found. The cause of death in this instance was the streptococcus 
.septicemia. From these two cases, the authors draw the conclusion that 
not only does the Percy method fail to kill off completely the cancer colK, 
but that it leaves a sloughing, coagidated mass of tissue which oilers an 
ideal medium for the growth of microorganisms. It probably \\ill Ik- 
found impossible always to prevent infection of this area, and once 
infected the thrombosed vessels of the region offer a ready entrance into 
the system. 

Syphilis of the Bladder.— Baker (Surg., Gi/u. and OhsL, 1917, xxiv, 
1S7) draws attention to the fact that while until quite recently this lesion 
was considered e.vtremely rare, its verx’ existence being denied by some 
authors, our increasing knowledge of urology has shown that syphili-^ 
will have to be given a more prominent place in the etiology of urinar\ 
disturbances. A sufficient number of authentic cases of bladder .sv pliili> 
arc on record to leave no doubt as to its existence, though no dcfuiite 
.symptomatology has been c.stnblishcd. It has been veil said that 
syphilis is the great imitator, producing symptoms and lesions cio-ely 
resembling those of many other di.scases, and this is true of its Nc-ical 
manife.stations. The most common symptom is increased frequency of 
micturition, one of the most striking features being usually the extreme 
sensitiveness of the bladder, this being the more marked the closer the 
lesion, especially an ulcer, is to the vesical orifice. Urgency is always 
extremely marked, the .symptoms thus resembling .somewhat ren.il and 
\esical tul)erculosis. The urine may show nothing but a few red hlooft 
cells, or may be frankly hemorrhagic; pus is usually absent, ns are 
bacteria, and spirochete have never been found. The type of lesion 
found on cystoscopic examination x'arics according to the stage of the 
disease. In the secondary stage there may be small macules, or small 
multiple siqicrficial idccrations, with hyj)ercinic mucosa. In the tertiap 
stage the lesions arc of two types; the gummatous ideer and tlie p.i])il- 
loinatou.s tumor, both of which may exist together. These ulcers are 
usually single, with ragged indurated margins, grayish base-., and a 
surrounding zone of deep red color. The papillomatous tumors tnav 
resemble either carcinoma or the ordinary benign tumor; their surfaces 
arc- frc-cpiently ulcerated, and may be coverc-d with incrustations, 'i’he 
most common site for both secondary and tertiary ItNions is the ba-e of 
the bladder, just external to the ureU-ral orificc-s but they may l>e found 
on any part of the wall. It is common to find the vc-sical orifice- in 
femalc-s grc-atly swollen and irrt-gnlar, or to find a gummatous tumor in 
tin's region. The tertiary Ii-sions show no tendency to sfamtaricsut. 
c-icatrization, but tend to jirogrc-s-, to the point of perforation. I lie 
absence of ulcers, vc-getatioiis, etc., should not rule against the- diagno-is 
of sephilis, however. Excts,si\e swellim: ami hcpen-mi.i of the M-i'.o 
mucosa, eitfic-r dilTtise or patchy, associutc-d with the sutiptouis (if a 
evstitis uim-.spousixc- to loc-al treatinc-nt, the absi-m-e of idl loinmca 
etiologie.il factors, and c-sjK-eially the absc-nce of infeetiou in tie- unite, 
with a positice Wassermann, ami the prompt disaiipe.iraiits-of all 
toiiis and lesions aftc r aiitisc philitie ire.itnieiit should c oiistitute. in t| ' 
author’s opinion, suffu-ient exidi me- for the diaenosi' of s., pjiilj of 'i ' 
bladder. 
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Streptothrix in Bronchopneumonia in Rats Similar to That in Rat- 
bite Fever. — Through the work of Blake attention has been called to a 
type of streptothrix which is probably tlie infecting organism in rat- 
bite fever. Since this report there have been too few cases to finally 
establish the common nature of the infection for all. The question of 
the origin of the streptothrix in the rat still remains unsolved. Tunni- 
CLIFFE {Jour. Infect. Dis., 1916, xix, 767) brings forward evidence to 
indicate that the rat is a carrier of this infection and is subject to broncho- 
pneumonia from this source. Cluonic bronchopneumonia was encoun- 
tered in 60 white rats arid in 56 of these a filamentous organism was 
observed in smear preparations. Cultures of a streptothrix were gained 
from 20 of these animals. This streptothrix was pathogenic in a number 
of normal animals inoculated. The microorganism corresponds mor- 
phologically and culturally'with the Streptothrix muris-ratti as described 
by Blake. The infected animal showed an increase in opsonins and 
agglutins for this microorganism. 


Experimental Arteriosclerosis of the Aorta and the Coronary Arteries 
of the Heart. — Krylov {Compi. rcudtts dc la Soc. hiol., 1916, Ixxi.x, 
397) experimented on rabbits with the object of verifying the Avork 
of several previous writers, wlio maintained that the feeding of choles- 
tcrin or of food rich in cholosterin to rabbits produced in tliem charac- 
teristic changes similar to those observed in atheroma in man. The 
author fed his rabbits yolks of eggs, varying from 182 to 198 granis 
in quantity, and cholesterin, varying from 40 to 50 grams; then let 
them rest two weeks to six months. During the period of rest, fats and 
lipoid substances, particularly the doubly refracting ones, accumulated 
in the deep portion of the intima which Avas divided into tAA-o parts; a 
compact layer poor in cells but rich in collaginous and elastic fibets 
Avith fcAv muscular elements and no fat, and beloAv this a varying but 
ahways considerable quantity of fats and lipoids. These substances in 
the liver, spleen, and bone marroAV arc absorbed during the period of 
rc.st; in the aorta, hoAvever, conditions e.xist AA'hich are particularly 
unfavorable to their reabsorption, a fact AA’hich plays an important part 
in the development of arteriosclerosis. The predominating cellular 
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inveslijration sliow tliat milk may be grossly contamiTuitcd by usins: 
an unclean and unsteriliKcd milking 'maclnnc. The water uml for 
scalding should be boiling in order to be effective and immersion in a 
solution of “B. K.” or chlorinated lime does not satisfactorily prevent 
the growth of bacteria. 


Comparison of a Rapid Method of Counting Bacteria in Milk with 
the Standard Plate Method.— Frost (Jour. lujcd. Di.s., September, 
iniG, No. 3) describes a rapid method of counting bacteria in milk. 
\ comparatively low dilution of milk is made with nutrient agar, 
spread over a definite area on a microscopic glass slide and incu- 
bated only until the small colonies are \dsible under a compound micro- 
scope. The culture is then dried and fi.\cd in the flame and stained 
with methylene blue, which is partially washed out, leaving the colonics 
a deep blue while the agar background is only tinged or quite clear. 
The counting is done under the low power of the compound microscope. 
Thirty-seven samples of milk, wliich varied in content from 07,1 ti> 
20,000,000 bacteria per cubic centimeter, were compared. Each of 
these samples was analyzed by the standard method and by the rapid 
method, and the results obtained showed satisfactory correspondence 
between the two. With the exception of two samples all were placc<l 
in the same class by both methods. If the result obtained by the 
standard is taken as 1, the result with tlie rapid method was l.fi 
for class A, milk with a bacteri.al count of from 0 to 10,000; O..SO 
for class 13, with a bacterial count of from 10,000 to 100,000; 1.0 
for class C, bacterial count 100,000 to 1,000,000; 0.02 for class D, 
bacterial count 1,000,000 to 10,000,000. The number of haeferia 
obtained per cubic centimeter of milk varies with the magnifiration 
used in counting the colonics. Greater variations existed with the little 
plates than with the standard plates, because, under the higher power, 
groups of bacteria dead or not yet grown into colonies were counted. 
The necessary period of incubation for the little plates varies from three 
to twelve hours. With the little plates a much larger amount of milk 
is used than with the standard plates, hence the former method ought 
theoretically to be the more accurate of the two. The rapid method 
])ermits the examination of young colonies of bacteria and the recogni- 
tion of individual microorganisms which is not po.ssible by the standard 
method. 


Comparison of the Rate of Multiplication of Bacteria in Raw Milk 
with the Rate in Pasteurized Milk.—Ani.r.N- (Jour, infref. Dix., IlHG, -xiv. 
721) found that raw milk as comparetl with pasteurized milk exert a 
powerful suppressing influence on the multijdication of certain bacteria. 
IVhen Haeilliis laetiei-aeidi is accii.sfomed to the milk of a certain eu'w 
apparently no killing of this organism taki's jilaec in fre.shly drawn ndlk- 
When a single cell of certain pronouncedly chromogenic kinds of 
is aildetl to frt-sh milk, the organi-rn is found jdentifnlly in the U'ilk 
sixteen huuns at 2(1" ('., the injurious action of freddy dnoMi mi-e. 
being sudiciently inten.-e to kill the tine bai'teriul cell, .\fter pa-t* 
tion the organisms which remain in the milk and tho-e v\bi<h are a . ■ 
to get into the milk find condition.s more favorable for th-ir rape 
imiltiplieation than before pa.steurization. 
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THE DISTURBANCE OF THE LAW OF CONTRARY INNERVATION 
AS A PATHOGENETIC FACTOR IN THE DISEASES OF THE 
BILE DUCTS AND THE GALL-BLADDER. 

By S. J. Meltzer, M.D., LL.D., 

NEW YOnK. 

(From tlie Department of Physiology and Pharmacology of the Rockefeller Insti- 
tute for Medical Rcsc.arcli, New York.) 

'I’liE gall-bladder has a definite place in the physiological organi- 
zation of the animal body. Like the urinary bladder it presents an 
ingenious but simple mechanical device, by means of which a con- 
tinuous glandular secretion is transformed into a discontinuous 
elimination. The value of .such a device is easy to see in the 
case of the urinary bladder; without its interpolation between the 
ureter and the urethra the continuously secreted urine would most 
unpleasantly drip continually from the • body. An analysis of 
many other excretory processes in the body would readily disclose 
the presence of such a transformatory device in their mechanism, 
but we shall confine our present discussion to the secretion of the 
bile and the role of the gall-bladder. 

^^’hilc the secretion of the bile into the biliary capillaries is a 
continuous process the discharge of the bile through the common 
duct into the duodenum occurs only periodically. During the 
intervals between the jjeriods of evacuation the bile is stored away 
in the then practically quiescent gall-bladder. We know a few 
facts which make such an arrangement appear to be advantageous 
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eieinc'iits of llic liiycr rich in fats arc p]ia"ocytcs of cholcstcrin, which 
nnclergo fatty dcgcncniHon and final cjdeification. The author further 
cstablislicd the fact that, as in human athcronui, the process extendtsl 
from the aorta to tlie smaller arteries, especitdly tlie coronaries. 
Limited to certain parts of tlie wall in the large arteries, it often spread 
over the wliole surface of the small arteries and extended even to their 
finest ramifications. It began in a thickening of the intima by a deposit 
of fat and doubly refracting lipoids under the endothelium and with 
increased deposit led to the narrowing of the lumen. In the thickeneil 
intima variable quantities of cellular and muscular elements appeared 
in the process of degeneration. A period of rest after feeding had the 
effect of increasing the cellular elements in the tissues infiltnited l)y 
fat. The elastic tissue played a large part in the encroachment of the 
areas and the thickened intima of the vascular wall became a permanent 
characteristic. 


A Note on Experimental Nephropathy. — S toddakd and Woons {.Jour. 
Med. 7?c.r., 1910, xxxiv, 343). Tlie endotoxins of streptococci i.solated 
from meningitis, or staphylococci from osteomyelitis, and the poisons 
of Vaughan’s .split products of the tubercle bacillus were tlaily injectis! 
intravenously or suijcutaneously into rabbits for twenty to twenty-siv 
days. The rabbits were then killed and autopsied immediately. The 
kidney lesions consisted essentially in an epithelial degeneration of the 
first division of the proximal convoluted tubules, witli thickening and 
edema of the protoplasm attd loss of the cellular membrane between 
adjacent colls, a diffuse process bordering on protoplasmic disintegration 
Iciiding to a finely granular debris in the lumen of the tubide. ^ The cells 
of the tiscending loop of Henle contained a granular yellowish brown 
pigment. The distal portion of the convoluted tubules remained nornud. 
Tht'se le.sions were observed following the action of the poisons of the 
tubercle bacillus. The staphylococcic and strej)toeoeeic endotoxins, pn’- 
pared according to the technic of Macfayden, produced different lesion^ 
from those just described and consisted in vacular degenenition with 
transformation of the epithelial cells into a tubule resembling fat tiv'tie. 
This process was seen especially in the proxitnal tmd miildle portioin 
of the proximal convoluted tubule. There were no membratimis legions; 

the glomeruli appeared normal e.xcept for occasional slight thickening of 

the capstilar tmd capillary wtills. These changes differetl accoolint: to 
the duratioti of the intoxication: the treatment with lubmiiloii.s pnxl- 
nets lasted twenty days. Rabbits received several inoculations of cocci 
heated to .oti®, and killed in physiological .stilt solution. '1 he autliori 
call attention to the fact, however, that the lesions jiroduml 
teins extracted by Vaughair.s method, differed from those rciiortisi *;> 
Ixmgeope and Houghton. 

Notice to Contributors. — All commumr.ntiotn inlctidf^! ftir '“•'■rti JC- !■' 
OriKiual Dop.irimcnl of lliU JoenvAL are reccivul only Htl. tV rfii.'i'v; 
itanJiuQ tkal tKrj are cen^rihuUd «r/ioirrfy to ftft JorK'.'i. ^ 

Conlributton^ from nliro"K! x^ritten in n forrim lanirystre, if et! rt.-irr,!;!.-.!. > . • . 
are found cie^iraUe for thi.'f Jora-V-'l., will l«> tran»lat<-<! a*, it-i ^ ^ ^ 

A liir,ite<’l nutnt>i'r of reiirint'' in jeunpMrt form, if do'irwf. wt.i I-'' 
nutliors jTOvidnl ihir ft" I'f vrriltm cn thf r-i'iSi-'-se*, 

All conmiu:.u*3ticr*’5 f!iou!d to — , . »» \ 

Oi:. Otolior. Vtrn*ou l ^ - 
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diseases. Stasis in itself may lead to a lessening of the vitality 
of the mucous membrane, and both together are then liable to make 
the mucous membrane of the biliary system the seat of inflammatory 
processes of various degrees and kinds: Catarrhal, suppurative, 
phlegmonous, membranous, or gangrenous. Furthermore, the 
inflammatory processes,- when not of a stormy and fatal character, 
lay the foundation for the development of eholelithiasis. Besides, 
stasis alone, even without the intermediary aetion of inflammatory 
processes, favors the development of biliary calculi 

We thus see that the phj^siological quiescence of the gall-bladder 
harbors a pathogenetic element. However, the periods of rest of 
the gall-bladder, as they exist in normal conditions, give apparently 
no rise to pathological phenomena. These set in, when the stasis 
of the bile is abnormally prolonged, of a chronic or a recurrent nature. 
What causes such abnormally prolonged conditions of stasis? 

The data which pathology presents us are derived chiefly from 
observations made postmortem or in surgical operations. The 
observed facts, briefly enumerated, are as follows: When the gall- 
bladder or the bile ducts are in a state of inflammation the mucous 
membranes are red, swollen, and the lumina of the ducts, which 
arc thus narrowed, contain in addition some mucus which increases 
the difficulty for the bile to pass out of the biliary .system. In 
some instances Vater’s papilla is even found to be completely closed 
by a plug of mucus. These conditions undoubtedly are capable 
of producing bile stasis, of diminishing or completely stopping the 
discharge of bile into the duodenum. But this stasis is here only 
a secondary phenomenon, it is merely a result of inflammatory 
processes, processes which, moreover, are themselves mere reactions, 
that is, they are themselves mere secondary jfhenomena brought 
about by some primary cause. Is there a form of stasis which in 
itself may be the chief, or a contributory cause of some inflamma- 
tory jirocesses in the biliary system? Or, to put the question in 
other words, may not conditions happen which are capable of con- 
verting the periodically occurring physiological quiescence of the 
gall-bladder into an abnormally prolonged quiescence and thus 
converting the physiological storage of the bile into a pathological 
stasis? That is the central point of the problem I wi.sh to discuss 
in this paper. 

But before this que.stion in pathology can be answered, there is 
a physiological question to be discussed and airswered. What is 
the nature of the mechanism which in normal conditions causes the 
.stream of bile at one time to be emptied into the duodenum and at 
another time to be diverted into the gall-bladder? This que.stion 
was hardly ever taken into consideration when dealing with the 
pathogenesis of the diseases of tlie gall-bladder. 

I have previously compared the mechanism of the gall-bladder 
with that of the urinary Idarlder. Of the latter we know that the 
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and physiologically desirable. Jt is an established fact that bile 
sidts as well as pigment arc reabsorbed from the intestines, to he 
stored up again in the gall-bladder. It i.s quite probable that the 
presence of bile in the intestines, at a time when it is not needed 
for a specific digestive action, is liable to exert some injurious 
influence. Its periodical storage in the gall-bladder presents there- 
fore a jirotectivc functional advantage. Furthermore, the bile 
in the gall-bladder is a great deal more concentrated than that 
which is present in the system of biliary ducts. When tiierefore 
the inte.stinal digestion is in that .state of dige.stion which require.-' 
the activity of the bile the intestine receives it by the aid of the 
gall-bladder at once in a concentrated form. The gall-bladder 
therefore is on the one hand the means of providing the inte.stines 
with bile in a concentrated form when it is needed for digestion, 
and on the other hand it may be the means of protecting the intes- 
tines or some of its function when the presence of bile might lie 
injurious to them. 

While we thus .see that the periodical di.scharge of the bile into 
the duodenum and its storing up in the gall-bladder is a physiological 
and advantageous process, we ought to recognize that it harbors 
a pathological element, and that is stasis. Moderate continuous 
movements and c.xchange of composition of the boily’s material is 
conducive to a physiological healthy state of life; abnormal retarda- 
tion ami stasis lead to pathological di.sorganizations. As far as 
the gall-bladder is concerned we have to bear the following in mind: 
Bile even under normal conditions seems to contain often living 


jiathogenic organisms. They may be brought there in various 
ways: By entering the common duct directly from the duodenum: 
by passing uj) from the intestines through the portal vein, and 
jiossibly also liy elimination directly from the sy.stemie circulation, 
l)ecausc, acmrding t(» .-\dami and .several I'rench observers, the cir- 
culation even in health containerl such pathogenic organisms as the 
colon bacillus. As to di.sea.se, there i.s no floubt that during infection 
the systi'inic circulation is invaded by pathogenic microbes, l or 
tyjdioid it is fairly well c.-'tablishcd that in nearly c'cry e;!se the 
blood harbors typhoid bacilli during the entire course of the fliy 
ease. Xevertbeles-', even in typhoid, clK)l!ingeiti.'', and < ht»Iecy.‘'titi-’ 
are comparatively infrerjuent complications. Mhat pn-yents their 
frequent occurrence? fl’wo elements arc of importance in prevent- 
ing the development of infljiinmatory proeesws in the biliary sy.'teiu, 
though even the bile contains living pathogenic organisms, thsc 
is the maintenance of normal vitality of the imiisms memlimu'" 
of the gall-blafider and the* bile ducts; nii<To<'irganisms prefer to 
settle anil grow on tis.siies which lost their re-'istcncc. ihe 
fiu'tor i'i ilic t»f itii ahnoriiKiiU 

st.-i'is of the bile in the v;irious part- of the iiiliary vy-teiii. >' < 
sta-i-* i' of jirimary imptirtance a- a pathogenetic factor m >■ 
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ahvaj'S only an inhibitory impulse for the caudal part of the intes- 
tine simultaneously with a contraction in the cephalic end of it. 
I therefore designated many years ago all these relations by the 
more general term of the law of contrary innervation, 

I wish to add that many years ago I defined intestinal and gastric 
colic as being due to a disturbance of the law of contrary innerva- 
tion — namely, that the caudal end remains contracted and stationary 
while the cephalic end contracts and progresses forward. The 
volume between the two contracted limits becomes gradually smaller 
while the contents of this volume remains practically unchanged; 
hence the increasing tension which leads to the unbearable colicky 
jjain, Nothnagel, who previously went on record for another 
explanation of the origin of colic, admitted that some forms of colic 
may indeed have their origin in the described disturbance. 

Let us now turn our attention to the application of the law of con- 
trary ijinervation to the mutual relations of the evacuation of the 
bile through the common duct into the duodenum and to its storage 
into the gall-bladder. I dwelt on this subject some fourteen years 
ago in a paper on “Inhibition.” We know that the gall-bladder 
is well provided with muscle fibers, the contraction of which will 
free the gall-bladder from its fluid contents. As to the termination 
of the common duct, Oddi described some thirty years ago that the 
papilla of Vater is provided with circular muscle fibers which by 
their contraction close up the common duct. This contraction is 
strong enough to resist a pressure much higher than that which 
usually obtains in the bile ducts. It is clear that the muscle 
fibers of the gall-bladder and those of the papilla are antagonists. 
Applying our knowledge of the mechanism of the urinary bladder, 
and more generally the law of contrary innervation, the physiological 
mechanism of bile storage and bile discharge is quite simple. During 
the .storage the muscle fibers in the papilla are contracted and those 
of the gall-bladder are inhibited; during the discharge the gall- 
bladder contracts and Oddi’s muscle is relaxed; the bile has then 
no other way out but into the duodenum. The innervation of the 
concerned parts, although not yet settled in its details, is very 
interesting. According to Doyon, stimulation of the peripheral 
end of the splanchnic nerves causes simultaneously a contraction 
of the gall-bladder and an inhibition of the tonus of Oddi’s muscle. 
The vagus, on the other hand, seems to contain motor fibers for 
the sphincter of the common duct and inhibitory nerve fibers for 
the gall-bladder. Furthermore, also the afferent innervations 
show the character of contrary innervation. For instance, stimu- 
lation of the central end of the A’agus causes simultaneously a 
contraction of the gall-bladder and an inhibition of the sphincter 
muscle. 

While the ])hysiological muscular and ner\-ous mechanism of 
bile storage and bile discharge is thus satisfactorily explained the 
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collection utuI evacuation of the urine is controlled by the antago- 
nistic activities of tAVo muscles of the bladder. During; the aeeiinni- 
lation of urine in the bladder the detrusor muscle is relaxed and the 
sphincter is tonically contracted, while the reverse takes place 
during evacuation, the detrusor contracts, and simultaneously the 
tonus of the sphincter becomes inhibited. 

I could now a])j)ly directly the phenomenon f)f crossed innerv.i- 
tion which avc find in control of the activities of the bladder, without 
much discussion to the mechanism which dominates the activities 
of the gall-bladder. But I prefer to discuss here the phenomenon 
- of antagonism from a broarler jjoint of view. Tlie hnv of contrary 
innervation is manifest in all functions of the animal body, and I 
believe that a di.'iturhancc of ihia laic ?.v a factor of more or lr,><,'< ihnpnr- 
iaucc in the jiathn^cncftis of manif disorders and diseases of the animal 
body. A better apjwcciation of this law, which can be brought 
about only by an insistent discus.sion of it, will render a service to 
pathology and clinical medicine. Thirty odd years ago 1 directed 
attention to the general principle that impulses inhibiting the action 
of antagonists must be an integral ])art of any kind of a movement 
in the animal body. For instance, simultaneously with each con- 
traction of the e.xtensors an inhibition of any fonn ofeontmetion 
of the flexors, and cice rersa, must take jdace. Othenvise, nornial 
locomotion, for instance, Avould be practically impossible. I have 
demonstrated then, and recently wo have shown it again, that 


this principle is an integral {)art of the re.s])iratory inechamsm. .4 
few years before my general statement was made, we discovered 
that this arrangement is strikingly jmesent in the mcchani'-m of 
deglutition: The contraction of the lower i>arts of the e>oph- 
agus and of the cardia become inhibited as soon as the U[ij)cr 
end of the canal of deglutition begins to contract. Ihiylbs and 
Starling, Joseph and Mcltzcr, and Cannon and his coworkers 
reported observ;itions of a similar reaction in several other part'' 
of the digestive canal. Bayli.ss and Starling found that local 
stimulation of some segment of the intestines causes a coutniction 
above and inhibition of the intc.stines below the stimulated part. 
They called it then the law of the intestines. Fvidently thi- i-- 
not merely the law of the inte.stines Init a jtart of a general la", 
.‘'herrington studied brilliatitly this law. c.'-jreeially in the relation - 
of the antagonistic muscles t»f the lower extremities. 1 hc'e re!.!* 
tions exist there in a inutiud way, and .Sherrington termed tie m 
the reciproetd innervation. On aeaaint of the di''ting(it-hcd p*’'-' 
tion of the investigator and the brilliancy of his work, 5)hy>-!fii<'g!''_^ 
jire more familiar with this term and are a})t to employ it m tle '.r 
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of a concomitant palpable anatomical or chemical disorganization 
Avhich played and still plays an all dominating pathogenetic role in 
pathology and medicine. We need, for instance, only to assume 
that by some mental exeitement the tonic contraction of the sphinc- 
ter of the common duct, at the period assigned for the discharge, 
does not become relaxed while the gall-bladder contracts within 
the usual normal limits; this would result in abnormal stasis 
within the biliary ducts which may lead to icterus — emotional 
icterus. Or both the muscle fibers of the gall-bladder and of the 
sphincter are abnormally strongly contracted, which would lead 
to biliary colic with consecutive jaundice without the presence of 
catarrhal conditions or of calculi, at least not in the first few attacks 
of comparatively short duration. When such disturbances occur 
often and are of longer duration these attacks of primarj'^ patho- 
logical biliary stasis may sooner or later lead to inflammatory 
processes and their consequences or to the formation of biliary 
calculi. Such conditions may set in sooner and readier when the 
individual passes through such infectious diseases of which we 
know that during that period the circulatory blood as well as the 
bile contain the causative organisms. Besides psychical influences 
(and perhaps disorganized internal secretions which are conducive 
to a disturbance of the emotional equilibrium) there are the 
influences of the partaking of food and of the character of the 
food which is partaken which may prove sooner or later to be patho- 
genetic factors in the formation of biliary diseases. Continuous 
fasting for many days, or even weeks, may be of lesser significance, 
since the consecutive stasis may be corrected by a gradual absorp- 
tion of the stagnant bile and a great reduction or complete cessa- 
tion of secretion of new bile. But simple infrequent feedings, say 
the partaking of only one meal or even two meals a day, may very 
gradually finally lead to pathological consequences. The accumu- 
lation of the bile in the gall-bladder and in the ducts for longer 
periods, and the continued repetition of these periods may gradually 
reduce the normal resisting power of the corresponding mucous 
membranes which may become a serious pathogenetic factor, in 
case the individual has passed or is passing through an infectious 
disease. F urthermore, taking the above-mentioned experiments of 
Rost in consideration, the abstaining from taking proteins or par- 
taking them infrequently or in minimum quantities may prove to 
be another factor in the pathogenesis of biliary diseases.^ 

* Aboxit a deendo apo feeding experiments were conducted by Chittenden on a squad 
of men to prove the fact that the high dictarj- calories, as required by Voit and liis 
followers, were unjustifiable and that men and animals may show a normal metabolism 
and be apparently in perfect health even when partaking of only .small amounts of 
proteins. In my paper on the “Factors of Safety " I objected to the conclu.'-ion 
that the minimum amount of food which show.s no immediate palpable evil re.'^ult.s 
is the ideal diet; the minimum should not bo identified with the optimum. It i.s 
perhaps worth while to record the fact that one member of the nbore-tnendoned rtjuad 
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question presents itself: What arc the causes which bring about 
either of the two actions? Wc compared the mechanism of the 
gall-bladder with that of the urinary bladder. But the latter is 
to a large degree under the management of the will, and the sens;i- 
tions of fulness and other sensorj' stimuli briiig the condition of the 
bladder to the attention of our consciousness, which by means of 
the will sets the required part of the mechanism into action. The 
l)rocesses of storing of the bile or of emptying it never comes to 
our cf>nsciousness and are never managed by our will. What does 
then manage their proper activity? We must admit that wc do 
not yet know a great deal about it. It is probable that certain 
conditions and certain substances exert a selective actiofi upon the 
reciprocal redexes. It is intere.sting to quote here some newer 
instructive statements. One comes from Pavlov's school. Bruno 
.stated that no bile apjiears in the duodenum as long as the stomach 
is empty. When a meal is taken the entrance of chyme into the 
duodenum gives the signal to an ejection of bile from the common 
duct. Most interesting are the recent studies of Bo>t. lie first 
established the fact that after cholecystotomy the escai)c of bile 
through the pa{)i!Ia of ^''atcr is indeed continuous, wJiich in normal 
animals it is always a discontinuous one, depending upon the 
entrance of food into the duodenum. He found, further, the instrm- 


tivo fact that injection of peptone or albumosis through a duodenal 
fistula in a normal dog causes immediately a discharge of bife from 
the common duct, and he has jmoved that this takes i)lace by a 
reflex act which causes a contraction of the gall-bladder and simul- 
taneously a relaxation of the .sphincter of the common duct. 

From the foregoing it seems quite safely estai)Iishcd that the 
physiological discontinuous character of the fl()W of bile into the 
duodenum is regulated by a reflex mechanism, dominated by the 
law of contrary innervation; that the integrity of the gall-bladder 
is an important part in this reflex mechanism; that the di-^charge 
of bile can be greatly curtailed by the absence or a restriction of the 
discharge of i'liyme from the stomach into the duodenum, and that 
the discharge of bile through the paj)iila of ^ atcr into the diiodemtm 
is greatly enhanced by the presence in the lumen of the latter "f 
peptone or allmmosis. ' 

We return now to our original (piestion in pathology, which w.ij 
this: May not, by some functional «lisorder, the ])hy'io!ogi'%d 
stonige of bile be converted intf> a pathological stasis imd tints 
become the eatise of a more or less serious idlment of s<ime part o. 
the biliiiry system? 1 tun inclined to answer this question y'*' 
aflinuiitive. We arc eonfrontcsl with many [Kf'.-ibtlitic' to \'-hi' t 
1 siv no <»bjcction, derived either from Theoretical ronddcnttiois- <s 
from practical ol'M'rvations. 'I'he mecfiatii‘-tii of bile --tonige ata, 
of bih' di-'charge is ileitcnding on such a fine ocr'oU' adjn'ttea 
that w e <an rtstdily conceix c ti disturbance <4 it v it hout the no ' 
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of the bacteria-laden bile may be the means of preventing the 
development of cholangeitis and cholelithiasis. The direct admin- 
istration of peptone in capsules may be useful in infectious disease 
as well as in some of the biliary disorders.^ 


THE DIAGNOSIS OF GALL-BLADDEE DISEASE.^ 

By William Fitch Cheney; M.D,, 

CLINICAti PHOFESSOn OF MEDICINE, STANFOED DNIVERSITY MEDICAL SCHOOL, 

SAN FRANCISCO. 


During the four years 1912, 1913, 1914, and 1915, detailed records 
were made of 1708 patients who presented themselves for diagnosis 
and advice. All of these came because they had some disorder of 
internal organs, most of them of the digestive organs. Among these 
1708 cases there were 56 in which a diagnosis was made of disease 
of the gall-bladder; and a study of these shows not only the forms of 
gall-bladder disease commonly met with, but the variations of each 
form likely to occur. 

I. Chronic Cholecystitis, Probably chronic cholecystitis al- 
ways precedes cholelithiasis. Gall-stones form, according to present 
day opinion, because infection of the gall-bladder mucous membrane, 
increased secretion of mucus, desquamation of epithelial cells, and 
excessive production of cholesterin make their formation possible. 
There may still be room for discussion as to whether microorganisms 
enter the gall-bladder from the intestine, along the bile ducts; or 
from the blood stream, excreted into the bile from the liver. There 
may be reason for doubt as to whether colon bacilli, typhoid bacilli, 
streptococci, or staphylococci most often cause the infection. But 
there seems no reason whatever for skepticism as to the fact that 
lon^-grade infection of the gall-bladder and chronic inflammation so 

- According to the view taken in this paper some cases of jaundice and of biliary 
colic have their origin in the fact that the sphincter of the common duct is abnormally 
contracted and does not become relaxed, as it physiologically should, during the 
contraction of the gall-bladder. In experiments with magnesium sulphate I observ^ed 
that the local application of a 25 per cent, solution of that salt upon the mucosa 
causes a completely local relaxation of the intestinal wall. It does not exert such an 
effect when the salt is administered by the mouth, that is, when it has to pass through 
the stomach before it reaches the intestines. The duodenal tube, however, apparently 
has reached an efficient practical stage. I make, therefore, the suggestion to test in 
jaundice and biliary colic the local application of a 25 per cent, solution of MgSoi by 
means of the duodenal tube. It may relax the sphincter of the common duct and 
permit the ejeetion of bile and perhaps even the removal of a calculus of moderate 
size wedged in the duct in front of the papilla of Vater. Twenty-five cubic centimeters 
of the solution as a dose for an adult will bring no harm. For babies the dose should 
not exceed 4 c.c. The procedure could be developed into a practical useful method. 

* Read before the Stanislaus County Medical Society, at Turlock, Cal., September 
8, 191G. 



47G meltzer; disease's of biee Brers axb gall-blabber 


As stated above, we do not know yet sufficiently about the physi- 
ology of bile storage and bile discharge. Bile'secretion and the actual 
physiological effect of bile I have not taken at all into consideration 
in the present discussion. When we shall know more of the physi- 
ology of the mechanism we shall know a good deal more about the 
pathology of biliary diseases. I belong to those who believe, and 
often said it in print, that the knowledge of physiology and an 
understanding of its disorders is of special importance to clinical 
medicine. Pathological anatomical changes are often only the 
result of a disease and are of a static nature and unchangeable. 
Physiological changes are of a dynamic nature, are often reversible, 
and clinical medicine has well-founded reason for the hope that 
by perseverent, intelligent research we shall gradually find more 
and more remedies and ways by means of which we shall be able 
to reverse various diseases — ^to cure them. In this paper I attempted 
to show that there is a general physiological principle which 
I termed the law of contrary innervation, which plays a leading 
part in the mechanism of storage and discharge of bile and that 
a disturbance of the fine adjustment may be a pathogenetic factor 
in various biliary orders. I have also shown further that very 
infrequent feedings and especially the avoidance of food which is 
capable of sending to the duodenum peptones and alburaosis may 
lead to a pathological biliary stasis. 

From these considerations it follows that even in health it is 
advisable to partake comparatively frequent meals, although they 
need not consist of large quantities, and that the meal shall contain 
foods which readily send peptone and albumosis into the duodenum. 
This principle ought to be especially observed in infectious dis- 
eases during which the bile contains the causative organisms. In 
typhoid, for instance, food should be administered every two hours 
and the food should contain materials which may readily be con- 
verted into peptone and albumosis. The frequent elimination 

ifho Jollomd oil! the minvmtjn diet more cotisricniiousiu than any other member, and 
for a longer period, had the misfortune to pass through an attack of typhoid ferer. For 
the last few years he complained of pain in the region of the lieer, and recently was 
operated on for gall-stones. Another faithful member of that squad has been complaininp; 
for sovenil years of indigestion and of pains in the right upper quadrant. I am not 
familiar \rith the details. I understand the trouble was diagnosed as duodenal uleer. 
We are reminded of the dictum of William Mayo: that when there i.s trouble in the 
right upper quadrant only a laparotomy will reveal the exact cause of the trouble. 

I have not followed out the fate of the other men of the experimental squad who, by 
the way, did not seem to bo ovcrzoalous in the performnnee of the experimental diet, 
nor did they follow it out longer than they had to. It is apparently insufTicient to 
draw final conclusions from the immediate effects of a definite cxpcrimcittal diet; 
the fate of .such indinduals ought to be followed out for many years. What effect 
the "mcatle.ss days” and other dietary instructions may have in the future upon 
the races of l>olligcrent Europe cannot lx; learned at present from the proficiency 
in school work and other immediate efieet.o. The future might provide us with 
unexpected lessons, if we are alert enough and udlling enough to connect ovent.s 
occurring so far apart. 
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medical treatment this patient’s discomfort grew somewhat less, she 
gained a little in weight and strength, but her side continued to feel 
weak and swollen and tender and “thumped” on any. exertion. 
Finally in August, 1912, she had another attack of severe pain in her 
right side, with intense nausea, with fever for four or five days, and 
jaundice that persisted this time for weeks. Operation was advised 
for chronic cholecystitis, with recurring acute exacerbations but was 
not permitted until Marcli 1913. At operation there was found 
great thickening of the gall-bladder walls, and the contents were as 
black and thick as tar, but no stones were present. Drainage of the 
gall-bladder resulted in relief of all symptoms. 

The following clinical picture better presents the mixed manifesta- 
tions ordinarily found. A young woman, aged tu^enty-four years, 
seen first in February, 1912, had been ailing for six years with re- 
curring attacks of pain in her right side; had been operated upon for 
chronie appendicitis and her appendix removed, in Philadelphia, in 
1909, but without permanent relief; then again in May, 1910, in 
San Francisco, after constant nausea and pain in her side high up, at 
the costal margin, and after jaundice for two months, she was 
operated upon for drainage of her gall-bladder, when clironic inflam- 
mation was found but no stones. She remained well after that until 
the following December, when she began to have constant nausea 
and frequent vomiting; distress soon after food and a feeling of great 
fulness; dull aehing pain localized on the right side up underneath 
the ribs, radiating under the right shoulder-blade, increased by 
exercise or any jarring such as horseback-riding; and inability to 
raise the right arm to pull a window down or to reach for anything on 
a shelf, without increasing her pain in the right side at the lower 
border of the ribs. Physical examination showed great tenderness 
at the spot where she felt her pain and very decided rigidity there; 
while stomach analysis proved that her digestive sjonptoms were due 
to a hyperchlorhydria. Further operation was declined; and while 
her condition was improved by diet and drugs, it was never restored 
to normal. 

The local evidences of gall-bladder disease may be so pronounced 
as to speak for more than cholecystitis. As showing this resem- 
blance of chronic cholecystitis at times to cholelithiasis and the diffi- 
culty in deciding whether the latter condition has really developed 
as a sequel, the following history is characteristic. A man, aged 
fifty-six years, seen in August, 1912, began five years before to have 
recurring attacks of pain and soreness in his upper abdomen, at first 
coming on months or weeks apart, but recently almost constantly, 
with only a few days’ interval between; and at times these attacks 
had been severe enough to require an opiate for relief. Jaundice 
had come for a year past after every attack of pain, but usually 
lasting for only a few days. His appetite was very poor, all food 
caused distress, and lie had lost 30 pounds in weight in the last year. 
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iiKluced underlie tlie formation of gall-stones. It follows, therefore, 
that a variable period must elapse of Aveeks, months, or even years 
(luring which chronic cholecystitis exists but cholelithiasis does not. 
In fact, no positive clinical evidence is ever furnished that gall-stones 
are present until they attempt to escape, giving rise to the dramatic 
set of events known as biliaiA' colic. Before the occurrence of an 
attack of such characteristic pain, no other diagnosis can be made 
than that of chronic cholecy.stitis; and even after such attacks no 
gall-stones may really be found at operation because the same biliary 
colic may be caused by acute exacerbations of the chronic inflamma- 
tion, with blocking of cystic and common duct by inspissated bile 
and by spasm. The symptoms that precede such attacks of pain, 
whether the pain be caused by stone or not, are the symptoms of 
chronic cholecystitis, and should be recognized before biliary colic 
calls attention unmistakably to the seat of disease. What then are 
the facts in the history and physical examination of any case that 
justify the conclusion that chronic cholecystitis exists? In the series 
of cases observed, this condition was diagnosed 17 times. In S of 
these operation was done and in 7 the diagnosis was verified; while 
in the remaining case that came to operation no disease of the gall- 
bladder was found, but a chronic appendicitis. In the other 9 cases 
diagnosed there .seemed as much reason for the conclusion as in tlie 
seven that were verified by operation; and a review of the 17 will 
therefore .show Avhat the basis is for such a diagnosis. 

The symptoms of chronic cholecystitis are of two sorts: (1) local, 
pointing direct to gall-bladder; (2) reflex disturbances of digestion, 
suggesting the stomach as the seat of (lisease. Sometimes one grouj) 
of symptoms predominates, sometimes the other; most frequently 
there is a mi.\ture of both. The following case history calls attention 
particularly to the local manifestations. The jjatient, a young 
woman, aged twenty-six years, when seen first in January, 1912, 
com})laincd that for six years previous she had had numerous attacks 
of ])ain in her right side, varying in severity, brought on by over- 
exertion, or by jarring, such as riding in an automobile. Between 
attacks she complained of a sense of weakness in her side; of a pulling 
domi feeling there; of pain in her side on reaching up with her right 
arm; of sometliing crowding her ju.st at the riglit co.stal margin; and 
of inai)ility to sleep Avith comfort Avhen lying on her right side, 
lunally, in December, 1911, her pain grcAV AA-orse than ever before, 
fcA’cr deA'cloj)ed and for tlie first time she became very yellcnv all 
over her body, the fcA'cr and jaundice la.sting for seA'eral days. .She 
had a good appetite and no food distress betAveen attacks, but a 
constant sense of boating and throbbing in her side and tlic Avhole 
side felt bruised and tender after the December attack, clear to her 
arm]>it. The only definite phy.sical finding Avas great tenderness 
and rigidity along the right costal margin, most noticcaI)le about 
half-Avay betAA-een the nijqjle line and the right sternal border. With 
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until jBnally, in May, 1914, she had a definite^ acute exacerbation, 
with chill, followed by fever, and intense pain and constant throbbing 
in her right side at the costal margin. This led to operation which 
revealed many adhesions about the gall-bladder, its walls thick and 
tough, its lining membrane granular and thickened and its contents 
very dark and muddy. No stones were found. The stomach was 
normal in every respect. This patient slowly regained her health 
following drainage, her dyspepsia disappeared, she regained her lost 
weight and is today in perfect health. 

One other case, seen in July, 1915, also well exemplifies the gastric 
side of the cholecystitis picture. This woman, aged twenty-nine 
years, complained most of her stomach — of a ravenous appetite, but 
that all food caused gas and belching, with distre.ss and pain, relieved 
by getting rid of gas; these symptoms going on for years past, but 
getting more severe all the time; with constant soreness over the 
stomach and progressive loss of weight. When questioned about 
them, this patient recalled recurring attacks of severe pain in the pit 
of the stomach, preceded by much gas and bloating, when she would 
have to remove her clothing for relief and put on hot applications; 
the pain was not colicky, and never lasted over an hour, These 
attacks went back as far as eight or nine years; at first they came 
only once in three or four months; but for the past two years they 
had gradually become more frequent, and for the past few montlis 
had come as often as every week or every few days. Also, for the 
past six months, she had had much aching pain, and at times soreness 
at the margin of the ribs on the right side, always worse after a ride 
in an automobile. This was constant but ^'^ariable in intensity. 
Examination showed a I'^ery tender rounded mass in the region of the 
gall-bladder, descending on deep inspiration from beneath the ribs. 
A test-meal showed only a moderate grade of hyperchlorhydria. 
Operation the following November showed extensive adhesions of 
gall-bladder to colon and liver, burying it and binding it doini; it 
contained very dark, thick bile, but no stones. The gall-bladder was 
removed. 

All of the 17 cases diagnosed in this series as chronic cholecystitis, 
like those that came to operation, showed this combination of pain 
and discomfort in the gall-bladder region, with more or less dis- 
turbance of digestion. Errors in recognizing the real state of affairs 
arise on the one hand from considering only the stomach manifesta- 
tions, or, on the other hand, from misinterpreting the gall-bladder 
manifestations and calling all cases cholelithiasis. One other- 
possible error lies in attributing both the local and the reflex symp- 
toms to appendix disease; but this, in the VTiter’s experience, is less 
probable than the opposite error of diagnosing cholecystitis when tire 
real pathology is appendicitis. As regards the patients themselves, 
it is remarkable how often their minds are fixed on their disturbance 
of digestion to the exclusion of all else; and unless the diagnostician 
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This man’s physical examination was absolutely negative except for 
the evidences of moderate icterus in eyes and skin, with no tenderness 
or palpable mass in the gall-bladder area. Nevertheless, at opera- 
tion his gall-bladder was the size of a goose-egg, attached to sur- 
rounding structures by many adhesions, its walls very thick, and its 
contents consisted of about two ounces of dark, tarry, viscid bile. 
No stones were found, only a few particles of coarse sand. 

Even more puzzling is the following history, in its resemblance to 
that of gall-stones : A woman, aged forty-five years, seen in February, 
1914, complained of pains in the right side of her abdomen, at the 
lower border of the ribs; these had annoyed her for years past, 
but worse for the past two years, coming at least once in six months, 
and for the past four months much more frequently, as often as twice 
a week. The pain came suddenly, most often at night, at the border 
of the ribs on the right side and radiating thence to the back under 
the right shoulder-blade; was very severe and cramp-like in char- 
acter, only relieved by opiates, leaving her sore and tender, for a day 
or two afterward. No fever accompanied and no jaundice followed. 
The jiatient was obese, but no physical abnormality was found except 
extreme tenderness and rigidity at the right costal margin, over the 
site of the pain. Operation showed a contracted gall-bladder, con- 
taining thick, tarry material, with several fine dark crystals, but no 
stones. 

iNIany of the cases of chronic cholecystitis come for advice for 
“stomach trouble,” the reflex symptoms of digestive disturbance 
causing far more annoyance than the local gall-bladder manifesta- 
tions, which are often overlooked entirely until questioning brings 
them out. The following history is tjqiical of this group. A woman, 
aged forty-seven years, seen first in February, 1914, said she had 
suffered for years from what she called “intestinal indigestion” until 
her appendix was removed in 1905, after which this trouble ceased. 
But for about five years past she had had trouble with her stomach, 
varying in degree but never gone. Her complaints were that all food 
caused distress. persi.sting at times for hours; much belching of gas; 
frequent nausea for weeks or months at a time; with dizziness and 
vertigo and weakness. Inquiry revealed the fact tliat her worst 
pain was felt in her right side, at the margin of the ribs, running 
around to the back and under her right shoulder blade. IMany days 
at a time .she had this pain, with throbbing and a sense of too great 
fulness. Once, in association unth this constant pain, she became 
jaundiced for a week. Examination showed rigidity and tenderne.ss 
at the right costal margin, with e.xtremc pain when tlic Murphy 
maneuver was attempted. A test-meal demonstrated the existence 
of a decided Inq^erchlorhydrla (total acidity, 72; free IICl, 32; com- 
bined IICl, 20). This patient, like many others, was so obsessed by 
her .stomach symptoms that .she could not accept at once tlic diag- 
nosis of chronic cholecystitis, and insisted on medical treatment; 
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he never vomited during the attack and was never nauseated, Init 
always perspired freely; never had been jaundiced after any attack, 
but was always left sore for several days in the pit of the stomach, 
not over his liver or right costal margin. His stomach troulile con- 
sisted of heaviness and fulness almost immediately after eating, with 
at times a dull pain; but no belching of gas, no heartburn or water- 
brash or nausea or vomiting. This man’s stomach showed a de- 
cided hyperchlorhydria but no other abnormality; and his abdomen 
was slightly tender and tense at the right costal margin, but no 
palpable mass could be found there or elsewhere. For a long time 
he refused operation, convinced that his stomach was the seat of 
disease. Later on some of his attacks of pain were accompanied by 
chill and fever and the passage of very dark urine; the painful 
attacks grew more frequent in spite of medical treatment; he lost 
continually in weight and his indigestion became constant. Finally, 
in March, 1913, he submitted to operation. Many adhesions were 
found about the gall-bladder area, of the liver to the abdominal wall, 
of the gall-bladder to the duodenum and to the stomach; with one 
particularly strong adhesion between gall-bladder and duodenum, 
just beyond the pylorus, as if at sometime a stone might have per- 
forated and escaped that way. The gall-bladder itself was very 
white, tough, and thick walled, and contained probably fifteen stones 
of varying sizes and shapes, old, hard, angular and with many facets. 

The foregoing history shows how biliary colic may deviate from 
the orthodox text-book description. The pain was always epigas- 
tric, never radiated along the right costal margin, and was felt with 
equal intensity all over the back, beneath both shoulder-blades. 
Jaundiee never accompanied or followed, neither was there vomiting. 
The man’s own conviction, from his repeated spells of indigestion and 
the site of his painful attacks, was that his stomach was the primary 
seat of disease. Such a history might easily deceive, particularly 
in the absence of definite physical findings in the gall-bladder 
area and the presence of a persistent liigh-grade hyperchlorhydria. 

Another common source of error is the impression that chole- 
lithiasis occurs only in middle age or later. The following case 
demonstrates the incorrectness of such a belief: A woman, aged 
twenty-six years, seen in August, 1912, complained of stomach 
troulile. Beginning at the age of twelve years, she had repeated 
attacks of abdominal pain diagnosed appendicitis, recurring once or 
twice a year, until finally she was operated upon in 1908 and a 
purulent appendix removed. For a time after that she seemed well, 
but within a few months her attacks of pain in the upper abdomen 
began again, and she had had more of them during the past year 
than ever before. The attacks began with pain in the pit of the 
stomach, radiating usually up into the chest and not to the right side; 
this pain at times was very intense, and on some occasions required 
opiates; was colicky in character; came on frequently at night, 
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is alert, he will get no complete story of the comlition. Examination 
of the stomach most often reveals h^-perchlorhyciria as a cause of 
the dyspepsia; but sometimes subacidity and sometimes complete 
achylia. But no evidence usually exists of organic gastric disease, 
unless as a complication, while the history and the physical signs 
])oint direct to the gall-bladder as the seat of the real disease. 

II. CiioLELiTin.ASis. Stones may form in the gall-bladder and 
give no sign of their presence; the only symptoms being those 
already jiroduced by the jircceding cholecystitis. Such arc the 
“ inaugural s\Tnptoms” described by iSIoynihan as due to gall-stones, 
which frequently exist, even when ultimate ojicration shows no 
stones present but only a chronic cholecystitis. The clinical ])ieture 
de.scribcd as “biliary colic" is introduced into the history when a 
stone attempts to escape from the gall-bladder. Coincident with 
this event, either causing it or produced by it, an acute exacerbation 
is set up of the chronic inflammatory state; and it is difficult to say 
in any given attack how much of the symptoms are due to one or to 
the other. But the suffering caused by one of these attacks is usually 
so violent and excruciating, so far in excess of any previous efl'eets 
produced by the gall-bladder disease, that now if never before the 
seat of the trouble is recognized and no longer doubt as to diagnosis 
can exist. In the series of cases here reported, cholelithiasis has 
been diagnosed 87 times; and in 20 of these operation has Iiecn done. 
In 17 by operation the diagnosis was proved correct; but in 8 no 
(ii.scasc of the gall-bladder was found, while the real pathology was a 
chronic appeiulicitis. The cases of cholelithiasis with long intervals 
between attacks of biliary colic arc loathe to accept o])cration, 
jjarticularly if the intervals are characterized by fairly good health 
and freedom from digestive discomforts; hence the fact that out of 
87 cases diagno.sed, only 20 have come to operation. Many prob- 
lems are presented, after all, in the recognition of cholelithiasis, 
because many variations occur in the clinical history, in the findings 
on phy.sical examination, in the coincident gastric conditions and in 
the details of recurring attacks of biliary colic, even in the same 
individual. .\n account of some of the cases observed will best 
bring out the facts upon which we depend for diagnosis, and will 
show that there i.s no e.xact typical always recurring clinical ])icturc. 

A man, aged fifty-five years, seen in October, 1912, had his fir.st 
attack of severe pain in the upper abdomen eight years before; and 
since then only three similar ones, lasting in each instance only a few 
hours at a time. In the interval between these he had occasional 
periods of indigestion, but much of the time no trouble at all. The 
site of his painful attacks was the pit of the stomach; the pain 
radiated through to the back, under both shoulder-blades, never 
around either side; was very intense, colic'ky and spasintidic, so 
that he felt at times as if he could not staiul it any longer; it lastcfl 
a variable time, depending on his ability to get the opiate he required; 
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frequent; sometimes occurring every day or even twice a day. Tiie 
attack came very suddenly and ended very suddenly; the pain was 
felt in the epigastrium and across the upper abdomen; its radiation 
was to the back and under the right shoulder-blade; its character 
was colicky arid griping; its intensity was very great at times, but 
all attacks Vere not equally so; its duration was variable, usually 
about an hour or two. Attacks appeared to bear no relation to 
food; they might precede or follow a meal. During the attack she 
was nauseated but rarely vomited. With one attack, about two 
years before, distinct jaundice followed; and during one attack, 
while under observation in hospital at the time she came for diag- 
nosis, her eyes showed decided yellowness of the conjunctive, the 
skin over the entire body became slightly yellow, her urine a dark- 
brownish black, and her feces very light yellow. This patient was 
fat, of good color, and appeared well. No rigidity or tenderness 
could be elicited over the gall-bladder area. Her stomach showed no 
abnormality in size, position, or secretion. In fact, no evidence ex- 
isted, except in the clinical history, that any serious pathological 
change had occurred in this patient’s body. Yet at operation her 
gall-bladder was found small, shriveled, and shrunken, and contained 
two large stones, upon which it had contracted so that they com- 
pletely filled it. Gall-])ladder and stones were removed, and her 
pains never recurred. 

So many of the cases of gall-stones present the same story over 
and over, with onl}’- minor variations, that it becomes monotonous 
to review their histories. It is interesting, however, to note the 
unusual variations from the ordinary, because these help us to recog- 
nize similar atypical cases another time; such is the following: 
A woman, aged forty-eight years, when seen first in June, 1913, 
had had “ stomach trouble” for fifteen years past, worse for the past 
ten years. She had this trouble all the time, but also every month or 
two very violent attacks of pain, so severe as to require morphin. 
These started suddenly, and she felt as if in a vise, from the pain in 
front and back. At the outset she felt distended and full of gas. 
Then came the violent pain, steady, continuous; awful pressure with 
no intermittence, persisting until morphin was given. Attacks 
always began soon after a meal, and always seemed due to some food 
eaten, particularly to sour foods, as fruits and pickles. Between 
these attacks nearly all food distressed. Appetite was good, but she 
feared to eat. Distress came on an hour or two after eating; she 
filled up with gas and seemed much distended; and there was much 
belching. Such distress persisted for hours after food was taken. 
In the effort to get relief from these troubles she had been operated 
upon in September, 1912, for repair of lacerated perineum, suspen- 
sion of a retro verted uterus, removal of both ovaries and tubes, 
release of intestinal adhesions, and removal of appendix. After this 
operation she was better for a time, but not for long. Therefore, in 
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arousing from sleep; lasted for several hours unless an opiate vas 
given; no nausea or vomiting accompanied and no jaundice had 
ever followed ; there was some tenderness over the epigastrium at the 
time, but not afterD*ard. As regards digestion, she complained 
much of heartburn, waterbrash, and sour stomach, but not of belch- 
ing or nausea or pain. Xo pain was caused in the right side by 
jarring. This patient was well nourished, of good color, and no 
abnormality was found an\"where on physical examination, not even 
in the abdomen. The costal grooves showed no difference in tension, 
and there was no fulness or tenderness over the gall-bladder area. 
The stomach analysis was within normal limits and the stomach 
normal in size. Roentgen-ray plates revealed no abnormality. The 
history in this case was diagnostic, but there were no confirming 
signs. The patient, however, continued to have her recurring 
attacks of pain until operated upon in October, 1912, when the 
gall-bladder was found firmly adherent to the transverse colon, the 
pylorus, tlie duodenum, and in fact to all adjacent tissues; and it 
contained approximately 250 stones. 

One grows accustomed after a time to the variations that occur in 
the story of biliary colic and can almost make the diagnosis of gall- 
stones by a careful history alone. There certainly is no more im- 
portant element in the diagnosis than a painstaking, detailed account 
of the patient’s attacks. Physical examination is often surprisingly 
negative in comparison with the pathology ultimately found; be- 
cause the gall-bladder is tucked up beneath the ribs, where it is 
inaccessible to palpation. The history, therefore, becomes of great 
importance in any case, but as no two cases are exactly alike, there is, 
as before stated, no constant, unchanging clinical picture. The 
attack frequently begins at night, but it may begin at any time of 
day; the pain is usually located in the right In-pochondrium, but 
may be most intense in the epigastrium or the left hjqiochondrium; 
usually it radiates along the right costal margin, to the back, under 
the right shoulder-blade, but may radiate instead directly through 
between the shoulder-blades, upward into the che.st or downward 
into the abdomen; jaundice is not at all a regular accompaniment, 
and its absence is no bar to diagnosis; even when it occurs, it may be 
slight, transitory, and overlooked, while reflex symptoms, such as 
vomiting, may never occur at all. Fever may or may not accom- 
jiany the attack of pain. Xo age is e.xemjit from gall-stones, though 
they are more common in middle life; and they may occur in lean 
individuals, though more often in the obese. 

The following is comparatively a typical history; A woman, agerl 
fifty-one years, seen in July, 1912, began about five years before to 
have attacks of pain in the upper abdomen. These came once a 
month or even as often as once a week, but she might go two or 
three months without one. In the interval between attacks she 
felt perfectly well. Gradually her attacks had become much more 
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ness and tenderness in the right costal groove, with moderate dis- 
tention of the whole abdomen. Immediate operation advised 
revealed an acutely inflamed gall-bladder, containing purulent 
secretion, and 151 gall-stones, one of wliich had perforated the wall 
near the cystie duct and set up a localized peritonitis. 

No reference has been made in the course of these case reports to 
rocniqen-ray examination of the gall-bladder, because it is only very 
recently that improved technic has made it possible to obtain results 
in demonstrating the presence of gall-stones. At this time it is 
claimed that in about 50 per cent, of all eases, gall-stones will cast 
a shadow, so that it is undoubtedly in order to submit ever.y sus- 
pected patient hereafter to an expert radiographer for his investiga- 
tion. The writer has done this during the past year, but from the 
experience so far acquired the conviction is very strong that a nega- 
tive roentgen-ray plate cannot be taken to exclude gall-stones, nor 
can a positive report always be accepted as conclusive; for in one 
recent instance in which the roentgen-ray plate showed shadows in- 
terpreted to mean gall-stones, no stones were found at operation. 

As regards stool examination for gall-stones it is useless except soon 
after an attack of biliary colic, and very often negative then. The 
time so spent is not Avell repaid, because absence of gall-stones from 
tlie stool does not prove their absence from the gall-bladder; and the 
discovery of a gall-stone in the feces does not tell whether others 
remain in the gall-bladder or not. In the writer’s experience, time is 
much better spent in sifting the history of these patients than in 
sifting their stools. 

In considering the conditions that may be confused with gall- 
bladder disease and lead to error in diagnosis, chronic aypendicitu 
stands out conspicuously above all others. Among the chronic 
cholecystitis diagnoses that came to operation, one proved to be 
chronic appendicitis; and among the cholelithiasis cases, three 
shared this fate. A description of these will show how difficult it is 
never to err. A woman, aged forty-four years, seen in March, 1912, 
stated that in the preceding August she had an illness characterized 
by slight pain in her right side and soreness just at the lower border 
of her ribs. Her skin became yellow and remained so for scA^eral 
Aveeks afterAvard. She had no feA^er at the time so far as she kncAv, 
but lost her appetite, and food distressed her. The Avhole attack 
lasted about tAA^o AA'eeks. She had neA'er been well since, gradually 
losing in AA^eiglrt and strength, and Avith constant stomach troulAle — 
] 50 or appetite, a sense of pressure and fulness after food; but no 
actual pain, no nausea or vomiting, no belching or Avaterbrash. She 
complained also of a sore spot and of darting pains in her right side, 
at the loAver border of the ribs, present oft' and on for fiA^e years, but 
much AYorse and more constant since August. She had been a little 
jaundiced cA'er since her acute attack, sometimes more, sometimes 
less, bid never so much since as at the outset. Under observation in 
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February, 191 8, another operation was done, for relaxation of vajrinal 
walls and prolapsed uterus. But the following April she had another 
of her severe attacks of pain, and since then her stomach trouble had 
persisted constantly. This patient was obese and sallow. Her 
abdomen showed the characteristic rigidity and tenderness in the 
right liypochondrium, aiid her stomach a moderate hyperchlor- 
hydria. In view of the history and findings a diagnosis was made of 
cholelithiasis, biliary colic, and reflex hyperehlorhydria. 

Now comes the history that makes this case remarkable. Under 
routine medical treatment her attacks of pain disap])eared and her 
stomach trouble ceased entirely for nearly three years. But, never- 
theless, during these yeai-s she was never well. At one time she had 
a severe siege of “muscular rheumatism.’’ She remained continu- 
ally tired, exliausted, and anemic. In January, 191.5, she had 
anotlier attack of severe muscular pains in her chest wall. Later on 
she complained of constant aching and stiffness in her back and down 
botli limbs, so severe as to prevent slee]). She had much headache, 
lost weight and strength, and in general felt wretched. Finally, after 
persistent suffering with pain in the back, headaches, and aching in 
the limbs, in April, 19IG, Jier stomach trouble recurred and then she 
had a violent attack of her old pain. This led to immediate opera- 
tion, and to the removal of one large gall-stone over three inches in 
circumference, another as large as a large acorn and about that shape, 
three others averaging an inch in circumference, and about 100 
others, ])ea size or smaller, with very black, thick, infected bile. It 
seems clear that all the conditions arising during the three years’ 
quiescence of the biliary colic were due to'se{)sis taking its origin 
from the gall-bladder, for all have entirely disapjjeared since the 
operation. 

Finally is selected for review a case that calls attention to a com- 
plication of cholelithiasis, always present as a j)ossibility, with every 
attack of biliary colic. A man, aged sixty-two years, seen in .lanu- 
ary, 1914, had been awakened at 2 A.M., on January 9. with intense 
pain in the j^it of his stomach, radiating to In's right side and through 
to his back. This lasted all day, like colic, and very severe; per- 
sisting also during the tenth day, with intermissions, but absent 
during the eleventh and twelfth days, only intense soreness remain- 
ing at the site of former pain. Early in the morning of January Iff 
he had another very severe attack, siuklen in onset, at the right side 
of the abdomen, just at the edge of the ribs. On the afternoon of the 
ninth day he had a very severe chill, followed by fever and sweat: 
another sueli paroxysm at noon on the tenth day; a third on the 
eleventh day; a fourth <lurlng the forenoon on the twelfth day, with 
temperature rising to and a fifth late the same evening. Be- 
tween these i)aroxysms the temperature became normal, falling with 
the profuse .sweat. J'hc ])atient was a very large, obese man. with 
slight icterus in conjunctiva' and skin. The abdomen showed ful- 
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breakfast, often during the forenoon, never at night. Sour food 
would bring on an attack, as salad, pickles, or logan berries. She 
had never noticed any yellowness of the skin after an attack, nor any 
change in urine or feces. In the interval between she felt perfectly 
well; had an enormous appetite, ate very heartily, and it took a 
great deal of food to satisfy her. Her boAvels were always consti- 
pated and never moved without aid. Physical examination was 
entirely negative, as regards stomach, gall-bladder, and appendix, 
and the abdomen seemed normal in every way. Suspecting gastric 
crises, careful investigation was made of all reflexes but no abnor- 
mality found. Stomach contents showed only a slight increase in 
acidity. Feces showed no ova of parasites. The Wassermann 
reaction was negative. The diagnosis made was cholelithiasis, with 
recurring attacks of biliarj’’ colic. At operation no disease of gall- 
bladder was found and no stones; no disease of stomach or duode- 
num, but the appendix was slightly enlarged, thickened, and clubbed. 
After removal it showed swelling of its mucous membrane, and its ' 
lumen filled with mucus. Smears of the latter showed many lympho- 
cytes, a few polymorphonuclear leukoeytes, a moderate number of 
short Gram-negative bacilli (probably colon bacilli), no other bac- 
teria; sections showed some hyperplasia of lymph follicles, fibrous 
thickening of submucosa, areas of cellular infiltration, and some 
newly formed fibrous tissue in the subserosa. The pathological 
diagnosis was, therefore, chronic appendicitis. Clinical proof of its 
correctness was given by the fact that after the operation all attacks 
of pain ceased. 

The last case of this sort presented itself in October, 1915. The 
woman, aged thirty-seven years, told the old familiar story of attacks 
of abdominal pain, recurring at intervals for fifteen years past, and 
gradually growing worse. At first these came about once a year, 
but they grew more and more frequent, until now they come as often 
as once a month. The pain appeared suddenly, with a feeling of 
bloating and distress in the pit of the stomach, gradually becoming 
very severe, and radiating to the right side and into the back. It 
was colicky in character and so intense as to require morphin for 
relief. Sometimes it lasted twenty-four hours, sometimes only two 
or three. She was always left very sore afterward, over the site of 
pain, as if someone liad beaten her. Slie had ne\’^er grown yellow 
with any attack, nor had her urine become dark or her feces light in 
color. At times she had chills and fever at the time of her attack, 
but only for a short time and not with all. She always vomited 
with any severe spell. Between times she had no digestive trouble, 
but was always constipated. This patient gave no signs of rigidity 
or tenderness or palpable mass over either gall-bladder or appendix. 
Her stomach contents showed a subacidity. Advised operation for 
gall-stones, she finally submitted to it in April, 1916. No dis- 
ease of gall-bladder was found, but a chronic appendicitis; the 
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hospital she complained of pain in her right side, u-hicli she described 
as tlirobbing in character, a pressure, sense of tightness and clutch- 
ing, severe enough to keep her awake at night; and in locating these 
sensations she pointed to the right side, at the lower border of the 
ribs, where she said she had, for montlis previous, a constant sense 
of soreness. She was obese; sallow but not jaundiced ; with no mass 
palpable in the abdomen, but decided rigidity in the epigastrium and 
right h>^3ochondrium, and with extreme tenderness on deep pali)a- 
tion, particularly over the gall-bladder area. The stomach was 
normal in size and position, but showed a definite hyperchlorhydria. 
The urine showed no bile and the feces no lack of it. At the opera- 
tion advised for clu-onic cholecystitis, no evidence of disease was 
found in or about tlie gall-bladder, but a chronic appendicitis, with 
concretions within the lumen. 

A man, aged fifty-one years, seen in March, 1913, complained of 
illness since the preceding October, characterized by loss of appetite, 
much gas formation and belching, frequent nausea, retching and 
vomiting after eating, and much pain in the right side, at tlio border 
of tlie ribs. This pain was constant for weeks at a time, but at times 
went away entirely. It was severe in intensity, but never like colic; 
it had been felt also in the back, on tlie right side. At the outset in 
October he had a chill, followed by fever, with terrific pain, requiring 
morphin repeatedly; this pain was located in tlie pit of the stomach 
at first, but later in the right side like the subsequent attacks. With 
the first attack he had no jaundice, but with a subsequent one in 
January his skin did become yellow for weeks. His abdomen showed 
rigidity and increased tension below tho right costal margin and great 
tcnderne.ss on ^lurphy's maneuver, but no abnormality over stom- 
ach or apjiendix. The test-meal gave a normal secretion. Opera- 
tion was advised for cholelitliiasis. When it was performed the 
subsequent October no disease of gall-bladder was found, but a 
suppurative appendix, with a large abscess behind the cecum. 

A woman, aged thirty-eight years, seen in IMay, 1913, very large 
and obese, gave a history of recurring attacks of abdominal pain, the 
first one seven years before, then about twice a year untfi the pre- 
vious September, since then about every two months or six weeks. 
The attacks came with no warning at all, lasting until morphin was 
given, but never OA'er a few hours. Her description of these attacks 
seemed typical of gall-stone colic. The pain was siulden in onset, 
like colic in character, as severe in intensity as when her baby was 
born; its site at onset was under the border of the ribs on the right 
side or in the pit of the stomach, radiating across to the left imflcr the 
ribs and ultimately clear around into the back, so that it made a 
complete circle. Usually vomiting accompanied the attack, some- 
times at the onset, sometimes after an hour, with repeated violent 
retching and straining, lasting even after the pain was gone. .Vttaeks 
might occur in the early morning, rousing from sleep, or before 



CHENEY ; THE diagnosis of gall-bladder disease 491 

showed the real condition, not suspected previous to operation. 
However, in the other case of cancer of the gall-bladder met with in 
this series the diagnosis could be made clinically. The patient was 
a woman, aged sixty years, seen in May, 1914. She complained of a 
lump in her right side, discovered about four weeks before. Her 
past history gave no evidence of attacks of biliary colic or of any 
chronic indigestion. She began to suffer Avith pain in her back 
several months before, but the lump in her side was only recently 
found. There had been some pain in this region but no severe 
suffering. There had been no distress from food and no vomiting. 
She had grown very yellow, hoAvever, for two weeks previous, and 
had lost much weight. The patient was moderately jaundiced. In 
her abdomen Avas found a hard, smooth, tongue-like tumor, pro- 
jecting from beneath the costal margin in the region of the gall- 
bladder, half-AA'^ay to the navel. This was freely movable, not 
tender, not nodular, and could be grasped and moA'^ed from side to 
side. The liA^er Avas not increased in area; its loAver border, pal- 
pable on deep breath, AA^as not nodular or tender; and AA^as found just 
beneath the costal margin, AAdiile the rounded tumor extended as 
loAV as the navel AAdien the patient took a deep breath. On inflation 
of the stomach its greater curvature AA^as found 10 cm. beloAv the 
navel ; no peri.staltic AA^aA^e Avas elicited or other evidence of pyloric 
obstruction; and the tumor Avas found to be distinctly to the right 
of the inflated stomach outline. Stomach contents shoAved a com- 
plete absence of free HCl and a total acidity of 6. The feces AA’^ere 
clay color, putty-like in consistence, and shoAved an excess of fat. 
The urine Avas dark laroAvn and shoAA^cd bile. The Wassermann 
reaction Avas negatWe. Exploratory operation shoAved carcinoma of 
the gall-bladder and ducts, Avith metastatic nodules in the liver. 
The tumor felt Avas the enlarged gall-bladder, corroborating the 
impression given by clinical examination. 

In conclusion, the most A'^aluable lesson to be draAvn from these 
case histories and from the experience acquired in obtaining them 
and the others in the group to Avhich they belong is that the older 
methods of diagnosis are still the ones upon Avhich Ave mu.st rely. 
Painstaking efforts in eliciting an orderly and complete history not 
only of the patient’s complaint but of all other incidents in the pre- 
vious health; careful and intelligent use of the eyes, the finger tips, 
and the ears in acquiring information about the patient; and good 
judgment in sifting and interpreting the facts so obtained are still 
the methods that surpass all others in diagnosis. The newer labora- 
tory and roentgen-ray aids are exceedingly valuable and never to be 
overlooked, but not to be relied upon as short-cuts and labor-saving 
devices to supersede the other means described, as seems to be too 
much the tendency in this day. 
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appendix was much enlarged and swollen and its lumen distended 
by pus. 

How to nvoicl the error made in these cases is not altogether clear. 
Both conditions give rise to recurring attacks of abdominal pain. 
Ordinarily we depend upon the site of pain and tenderness, the radia- 
tion of pain, its character and intensity, to distinguish one from the 
other. But as shown by these histories, the clinical picture is not 
always definite. Either may give rise to chill and fever with leuko- 
cytosis, to jaundice, and to vomiting as coincident manife.stations; 
and while appendicitis may have pain referred to the right costal 
margin and back, gall-stone colic may exceptionally cause pain 
referred down into the right side of the abdomen. It seems inevi- 
table, therefore, that occasionally one will be mistaken for the other, 
in spite of every care. 

Other conditions that must be distinguished from biliary colic arc 
gastric and duodenal ulcer, gastric crises of tabes and renal colic. 
As regards ulcer, the error is conceivable; but the characteristic 
history of chronic gastric ulcer, the findings by physical examination, 
stomach analysis, and roentgen-ray plates should serve at least to 
exclude cholelithiasis, even though other possibilities for error 
remain. Examination of the reflexes, and Wasserraann reaction, 
with lumbar puncture in any dubious case, should remove all doubt 
as to gastric crises. Renal colic has such a very difl'erent history as 
regards urinary symptoms and signs', and investigation is now so 
definite in its results by cystoscojiy, ureteral catheterization, pyelog- 
raphy, and roentgen-ray plates, that one can rarely fail to recognize 
the underlying kidney disease if the colic attacks arc renal in origin. 

III. Caxceii of the G.vll-bl.\bbeu. Tavo cases of this were met 
with in the series, one discovered as a result of operation and the 
other diagnosed before operation. The first case was a woman, aged 
fifty-two years, who liad the usual tA*pical cholelithiasis history, of 
recurring attacks of pain in the upper abdomen, for ten years i)rc- 
vious, absolutely characteristic of biliary colic, excejA that she had 
never had jaundice with any attack, nor fever. The right costal 
groove was more full than the left, more rigid and very tender, but 
there was no ])alpable mass. Stomach analysis showed a decided 
h^^)erchlorhydria. At operation, advised for gall-stones, there Avere 
found many adhesions around the gall-bladder and great thickening 
and hardness of its AA'alls, sugge.sting malignancy; AA'ith alnnit thirty 
stones of various sizes and shapes. The stones Averc removcfl and 
the gall-bladder excised. The pathologist reported later on that 
sections from the gall-bladder shoAved carcinoma. 

Such a sequel of chronic irritation by gall-stones is not surprising, 
and it is remarkable that it docs not more often occur. Tiie clinical 
history and the findings By physical examin.ation Avere all those of 
cholelithiasis and biliary colic, and no other clinical diagnosis could 
be made. The pathological examination of removed tissue Avas Avliat 
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second or perhaps the third day an enlargement in the liver region 
with great tenderness on pressure can be made out. This enlarge- 
ment is evidently the swollen gall-bladder, A slight leukocytosis 
and congestion over tlie base of the lungs complete the clinical 
picture. Jaundice has not occurred in my cases, 

I shall not dwell on the well-known symptoms of gall-stone 
colic except to say that the pain is mucli more often in the epigas- 
triiun than the text-books state. It may travel to the back, to 
the right side or to the left, and to either or neither shoulder. Nausea 
and vomiting while common are not rarely absent. A chill is of 
significance. Most patients complain of a sense of upward pressure 
during an attack of gall-stone colic. If a patient states that in 
one or more attacks the pain was so severe as to require a morphin 
injection, I take that as contributory evidence of biliary colic. 
Jaundice is not common; its presence is of great diagnostic value, 
its absence without significance. If every patient’s urine is examined 
within forty-eight or seventy-two hours after an attack, traces of 
bile will not rarely be found. Many patients who declared that 
they never were jaundiced told me on inquiry that after an attack 
of pain they had passed very dark urine. 

The pain in gall-stone colic may be left-sided. In a patient 
whom I saw several years ago with Dr. Farr the pain was never 
anywhere except in the left hypochondrium. Operation revealed 
a single large stone in the gall-bladder, with adhesions between the 
latter and the stomach. 

An attack of pain in the upper abdomen which under other 
circumstances I would attribute to gall-stones, I should feel quite 
sure ^vas due to that cause if the patient was a pregnant or puer- 
peral woman. This is due to the fact that, as I have often 
observed, the first attack of biliary colic not rarely occurs during 
or soon after pregnancy. 

It is always well in cases of upper abdominal pain of obscure 
origin to 'have the bowel movements searched for gall-stones. They 
are not infrequently found. 

Pancreatic stones may cause symptoms similar to gall-stones. 
They are so rare that little need be said about them. It has been 
stated that the Roentgen ray shows pancreatic calculi more clearly 
than it does gall-stones. 

Gall-stone disease may be simulated by floating kidney even to 
the point of jaundice. The discovery of a loose kidney and a 
history that the pain is relieved by lying down, and that the attack 
subsides with the passage of a large amount of pale urine would 
rnake us think that the attack was a so-called Dietl’s crisis and not 
biliary colic. 

In several instances I have been much perturbed by a difficulty 
in deciding between appendicitis and gall-stone. If the patient is 
young, thin, and spare, and has a history of some intestinal dis- 
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MEDICAL ASPECTS AND DIAGNOSIS OF DISEASES OF THE 

GALL-BLADDER.! 

By Datid Ries.max, 

PHILADELTHIA. 

The diseases of tlie gall-bladder in whicli ive arc most interested 
are cholecystitis and diolelithiasis. As an independent affection, 
inflammation of the gall-bladder is not common. In the majority 
of cases the gall-bladder is tlie seat of stones. Nevertheless, \vc 
must take cognizance of non-calciilous inflammation. It is met 
with in t>-phoid fever, pneumonia, food-poisoning, etc., and mani- 
fests itself by tenderness in the gall-bladder area, by leukocytosis, 
and usually by jaundice. But even in apparently primary cases an 
unsuspected gall-stone may exist, as I once observed in a case of 
t;\'phoid fever. As non-calculous cholecystitis, whether due to the 
t;\'phoid bacillus or other causes, may closely resemble gall-stone 
colic, some physicians and surgeons, to avoid embarrassing explana- 
tions to the laity, no longer make a diagnosis of gall-stones, but 
merely of gall-bladder trouble. Surely it is an uncomfortable 
feeling not to find at operation the gall-stones one has predicted. 
In such an impasse one thinks of tlie practice of Conan Doyle’s 
14r. Winter, who carried stones in his pocket to meet these 
emergencies. Acute cholecystitis, especially the calculous form, is 
often of a fulminant character, producing all the signs of a severe 
septic infection witli localized peritonitis. In one case, seen several 
years ago, in which the gall-bladder was filled with stones and pus, 
the onset was so acute as to suggest perforation of a gastric ulcer. 
In the diagnosis of sucli cases the history is of great moment; tlie 
patient generally has had attacks of pain in the upper abdomen and 
has suffered from indigestion and possibly jaundice. If the patient 
is a stout woman past thirty, the suspicion of gall-bladder infection 
is strengthened. On physical examination the gall-bladder in these 
cases can sometimes be felt, especially if a rolled-up blanket or pillow 
is placed under tlie back and tJic abdomen is palpated very lightly 
with the warmed hand. A large gall-liladder generally means a 
stone in the cystic duct. In such cases the liver often projects a 
considerable distance below the costal arch in the form of the .so- 
called Rieders lobe. Cholecystitis sometimes occurs in women of 
advanced years who never have had any gall-bladder trouble before. 
As I have seen it the attack has always followed a gross indi.s- 
cretion in diet, and during the first day or two has rc.semblc<i 
“ptomain poisoning.” The symptoms arc sudden epigastric pain 
with nausea and vomiting, pro.stration, and moderate fever. On the 

' Ro;>(l !!>; part of a r.ynipojinm at a inoctiiiR of tlie .-Vineriean OaitronvitcroloKii il 
A‘"oriatio!i, Wa'-hiiictoii. .May .S. 1010. 
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night. Many patients suffer from gall-stone colic whether they 
diet or not. 

Sometimes cholangitis closely simulates gall-stone disease. In 
addition to pain there may be intermittent fever, with or without 
jaundice. Such cases are most perplexing. Sometimes there is 
nothing but an intermittent fever (CJiarcot’s intermittent fever), 
which may extend over a period of weeks and even montlis. Jaundice 
may or may not be present. In one very protracted case that came 
under my observation, jaundice never occurred. Although gall- 
stone is the most natural diagnosis, the operation may reveal 
nothing but a gall-bladder filled with dark, thick, infected bile. 
Standing at the operating table one is inclined to think that the 
findings are insufficient to explain the clinical symptoms, and yet 
drainage of the biliary passages is all that is necessary to bring about 
a cure. 

Gall-stone cclic may be closely simulated by the crises of loco- 
motor ataxia, the pains of which are often so severe as to require 
morphin injections. I believe it is a good rule in all cases of supposed 
gall-stone colic to test tlie knee-jerk, the station, and the pupils. 
As regards the last, it should be remembered that one might think 
an Argyle-Robertson pupil existed, when in reality the myosis was 
due to morphin. As a rule the gastric crises attacks are irregular 
in occurrence and extend over a long period (from several days to 
two weeks), and are not noticeably influenced by drugs, even by 
morphin. The Wassermann test is of value. 

Pleurisy and pneumonia may counterfeit the picture of gall- 
bladder disease in a well nigh perfect manner. I recall the case of a 
patient who had been seized with pain in the right upper abdomen, 
jaundice following a day or two later. The attending ph3fsician had 
diagnosed gall-stone colic, but a careful examination disclosed 
lobar -pneumonia. 

Sometimes a sharp pain in the hack or in the right chest 'posteriorly 
is a manifestation of gall-stone disease. I have seen several instances. 
The diagnosis is extremely difficult; one must be governed by the 
absence of renal sjmiptoms, anti perhaps b.v finding, notwithstanding 
that the pain is in the back, tenderness in the gall-bladder area. 

Cases are common in which the symptoms' are those of nervous 
dyspepsia. The patients never have severe pain, but suffer for 
3'ears from “gas,” belching, bloating, indigestion, and various 
neurasthenic manifestations. The fact that neither diet nor the 
rest cure to which many are subjected is of any permanent value 
should arouse the suspicion of organic disease, which might be ulcer, 
appendicitis, or gall-stones. To differentiate properly among these 
possibilities, especiallj'- between ulcer and gall-stone, is impossible 
by any rule of thumb. The clinician must in the last analysis be 
guided by liis sixth sense, clinical intuition. 

That there should at times be difficulty in distinguishing between 
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turbance, either diarrhea or constipation, at the time of tlic attacks, 
1 should consider these facts suggestive of appendicitis rather than 
of gall-stones, even if the pain were near tlie costal border. Perhaps 
’ the sign pointed out by l3r. Aaron will prove helpful. 

Surgeons are prone to draw very sharp distinctions between 
gall-bladder disease and gastric ulcer, no doubt because many of 
the cases they see group themselves readily under one or the other 
heading; but a physician seeing ambulatory cases in his office and 
in dispensary practice often has great difficulty in deciding whether 
a patiimt has gall-stone disease or gastric dr duodenal ulcer, hfany 
who complain of definite symptoms that seem to point to one or 
the other have ncitlier, and are examples of so-called functional 
disturbance. I have seen several such patients in whom operation 
showed nothing to account for their symptoms. 

The most difficult cases arc undoubtedly those in which the gall- 
bladder is adherent to the stomacli or tlie liowel, either as the result 
of primary disease of tlrese parts — generally nicer — or of repeated 
attacks of cholecystitis. ^Ye have, tlien, a fusion of hepatic and 
gastric symptoms, often with hyperbhlorhydria, and it requires 
long and patient study to determine rvlneh is the underlying disease. 
A duodenal ulcer adherent to the fundus of the gall-bladder may 
produce symptoms scarcely distinguishable from gall-stone colic. 
In the diagnosis three things arc necessary: A careful history, 
a roentgenologic study by an exi)ert, and a physical examination, 
with all the modern laboratory investigations, including the use of 
the duodenal tube of Kinliorn. Each of these methods may be 
counted upon to give about 30 per cent, of evidence. In chole- 
litJiiasis the Koentgen ray proves reliable, ?. r., shows the stone, 
in about 50 per cent, of the cases; it gives far better results in 
gastric and duodenal ulcer. 

One of my patients, a physician, had symptoms of cholecystitis 
with tenderness in the gall-bladder area. The pains were so severe 
that he had taken to inhaling ethyl chlorid, and was using the drug 
in large quantities, S2() worth in a week. Operation showeil a 
duodenal ulcer about to ]ierforate, witli the gall-bladder adherent 
to the base of the ulcer. In the patient’s history the symptoms of 
duodenal ulcer seemed to be almost completely overshadowed by 
the secondary trouble in the gall-bladder. 

One point of importance that has impressed me as of possible 
value in these cases is the persistence of tlie pain. Attacks of ])ain 
only of gall-bladder origin rarely last longer tlian a few hours or a 
day or two, while those of idccr frequently last mucli longer. Gall- 
bladder attacks are more often nocturnal than those due to gastric 
ulcer, and are less related to the food intake. It is true, tluodenal 
ulcer usually causes ])ain at night, but the pain is relieved by food, 
drink, or alkalies, and is much more regular in appearance, the 
])ati(‘nt being wakened from .‘:lcep almost at the same hour every 
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GALL-BLADDER DISEASE: A PROGRESSIVE INFLAMMATION: 
ITS TREATMENT, CHOLECYSTECTOMY^ 


By Russell S. Fowler, M.D., F.A.C.S., 

CHIEF SURGEON, FIRST DIVISION, GERMAN HOSPITAL OF BROOKLYN; SURGEON, 
METHODIST EPISCOPAL (SENEY), HOSPITAL OF BROOKLYN; CONSULTING 
SURGEON, HUNTINGTON HOSPITAL, CALEDONIAN HOSPITAL AND 
HEBREW ORPHAN ASYLUM, BROOKLYN, NEW YORK. 


The title of this paper explains its purpose. The author believes: 
(1) that gall-bladder disease is a progressive inflammation from its 
incipieneyj (2) that its treatment is earlj’- cholecysteetomy before 
the disease has advanced beyond the gall-bladder. In furtherance 
of this purpose the subject has been treated in as simple a manner 
as possible, and it is hoped that Avith the aid of the illustrations its 
' object will be accomplished. 

The material for this study consists in upAvard of 100 gall-bladders 
presenting all degrees of pathological changes removed by the 
AAU’iter during the last ten months at the German Hospital and the 
Methodist Episcopal Hospital. For assitance in the miscroscopic 
study of the sections acknPAvledgement is extended to Doctors 
T. H. Dexter and W. W. Laing. 

The inflammatory lesions of the gall-bladder so merge one into 
the other that it is impossible to secure specimens that are typical of 
one stage of the inflammatory process alone. So true is this, indeed, 
that it is quite logical to conclude that all are but different stages 
in -a progi’essive inflammation. This progressive inflammation may 
be divided into tliree stages: 

1. Cholecystitis catarrhalis siibacida, a first stage, AAdiere macro- 
scopically the mucous membrane is but slightly affected and the 
rest of the Avail not at all, but Avhich presents microscopically 
characteristic changes. Grossly, the gall-bladder appears normal 
except for a more than usual veRety appearance of the mucous 
membrane. Stones may be present or absent. If present they are 
usually small. The aspirated bile is thicker than normal and more 
viscid. Microscopically (Figs. 1, 7, 8), the villi are broadened, 
elevated, and infiltrated Avith lymphocytes. This infiltration may 
extend into the wall of the gall-bladder. This stage I haA^e described 
elscAAdiere as cholecystitis catarrhalis subacuta, AAuth the added 
observation concerning the hypertrophied musculature, AAdiich latter 
seems to me to be of importance in placing this pathological picture 
in its true place as the earliest inflammatory stage in the progressive 
inflammation affecting the gall-bladder; for if the increased vis- 
cidity of the bile is due to increased activity of the mucous glands 
and partial though slight obstruction to drainage, then the hyper- 


* Read before the Brooklyn Pathological Society, October 12, 1910. 
VOL. 153, NO. 4. — ^APRiL, 1917. 17 
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gall-stone disease and angina pectoris might seem incredible, yet it 
is true. Only a careful analysis of the history and a thorough physi- 
cal examination will prevent mistakes. Apart from this indirect 
relation between gall-stones and angina pectoris, due to a remote 
similarity in symptoms, there are also more direct relations existing 
between the gall-bladder and the heart. The facts, as I have 
observed them, are about as follows: In a certain number of jiatients 
who have suffered from gall-bladder infection, often unknown to 
themselves, cardiac sj-mptoms appear. These vary in character. 
Quite frecpiently a systolic mitral murmur is found, usually without 
any signs of cardiac failure. In other cases, in which the myocardium 
is evidently affected, the symptoms are those of sudden acute heart 
attacks cliaracterized by dyspnea and cyanosis; in still otiicrs tlie 
attacks are as far as one can tell anginal in character. Xow it is 
a curious fact that in nearly every case, at least in my experience, 
the heart symptoms have disappeared after operation. The impor- 
tance of this phase of the subject is that one may consider the case 
one of a hopeless heart affection and overlook the causative factor, 
removal of which would cure the cardiac condition. On the other 
hand many a physician is deterred from advising operation on finding 
some cardiac disturbance or a heart murmur, because he looks 
upon it as a contra-indication to operation. In reality it is to be 
looked upon, unless too far advanced or clearly due to an inde- 
pendent disease, as a distinct indication for operation. 

Lately attention has been called to a possible relation between 
infections of the gall-bladder and disease of the joints. Granted 
that multiple arthritis is in many instances a secondary process, 
there is no reason why the gall-bladder may not be the jirimary 
focus as well as the gums or tlie tonsils. In one case of arthritis 
deformans, in which a gall-bladder packed with stones was removed 
by Dr. Deaver, the joint condition was in nowise influenced. As 
the ])atient had had, however, the trouble for years, little was to bo 
c.xpccted. 

Much difficulty is presented by certain cases of clironic obstructive 
jaundice. While in middle-aged and elderly pensons chronic jaundice 
is always .suggc.stive of malignant disease, especially of the pancreas, 
it is jjossible to have such jaundice as the result of adhesions, stone, 
or chronic ])ancreatitis. I have sometimes thought that early 
itching was more common in malignant disease. If the gall-bladder 
is ])alpable the chances are again.st stone and in favor of external 
obstruction. Jaundice varying in intensity is nearly always due to 
stone in the common duct. There may not be in such cases any 
history of pain or at least any history of sharp colic. A patient with 
chronic jaundice may lose a great deal of flesh without having 
carcinoma. ‘The significance of these facts is their bearing on 
treatment, a discussion of which is beyond the scope of this pa])er. 
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tropliy of the gall-bladder musculature naturally fits in the picture. 
Stronger efibrts at expulsion are needed to empty the viscus, and 
until the musculature is invaded by the progressive inflammation, 
and finally impaired, the increased burden that is put upon it 
results in hypertrophy. 

In addition, Luschka’s spaces are somewhat dilated. In those 
cases in which no stones are found it is possible that they may have 
passed tlirough the ducts. It is also just as probable that this is a 
pre-gall-stone stage. 




Fio. 1. — Cliolcrystitis ciitnrrhnli*; subamta, i.hoi;\inR a Iiroadcnetl villus elevated 
and infiltrated with lymphocyte'-. At the ba-.c the infiltration eMcnds into the pall- 
bladder wall. The niu<!eiilaturc shows hypertrophy. There is a somewhat dilated 
Lusehka’'- space. 

2. Cholecystitis Catarrhalis Chronica. Gross: Externally the gall- 
bladder docs not present evidence of inflammatory change except 
for the gland at the cystic duct, which is usualb’’ enlarged. Stones 
may or may not be present. Here and there in the mucous mem- 
brane are minute yellow bile-stained areas of destroyed epithelium. 
These may be scanty or numerous. IMien plentiful they give a 
speckled appearance to the gall-bladder mucous membrane. Other 
areas show the characteristics of cholecystitis catarrhalis subacuta 
or appear normal, or the site of slight acute inflammation. 

Microscopic (Figs. 2 and 3): The mucous membrane villi are 
thickened, the apices in places denuded of epithelium. It is these 
denuded areas which appear inncroscopically as yellow specks. 
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of the three stages of the progressive inflammation characteristic 
of gall-bladder disease — cholecystitis, catarrhalis subacuta, chole- 
cystitis catarrhalis chronica, and cholecystitis chronica. The 
distinction between the three is made on the predominance of the 
lesion appertaining to each. It is common, however, to find chole- 
cystitis chronica without the first two stages. 



Fici. G. — Cholecystitis catarrhalis acuta. ThouRh the papilla; including the tips 
are well covered with epithelium, the mucous membrane shows the following de\dation 
from the normal; The cell outlines arc for the most part obscured by cloudy swelling, 
though the nuclei arc fairly distinct. There is a slight tendency to leukocytic infil- 
tration in some areas, especially beneath the epithelium. A mild but distinct attempt 
at papillomatous formation is shown in the right half of the section. The muscle 
shows little if any change. Under the high power the infiltration beneath the epithe- 
lium is shown conclu.sivcly and there is also shown occasional and mild engorgement 
of some of the blood spaces in the papilUc, and the Ij^mphoid areas are enlarged and 
engorged. The acute catarrhal dilTers from the subacute in the more marked changes 
in the mucous membrane which is hypertrophied and cloudy. The infiltration of the 
mucous membrane is intense. 


3. Cholccystiiis Chronica . Gross: Unmistakable evidence of chronic 
inflammation. 

Microscopic (Figs. 4, 5, 9, 10): The entire gall-bladder wall is 
affected. The mucous membrane is lacking for the most part, 
being replaced by scar tissue; stumps of scar tissue represent what 
is left of the villi. There is infiltration of lymphocytes into till ])arts 
of the gall-bladder wall. The musculature is markedly invaded and 
more or less transformed into fibrous tissue. Here and there are 
areas of contraction where the proce.ss has been longest producing 
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stages of the same inflammatory process, and are progressive. On 
them may be grafted other varieties of inflammation and carcinoma. 
Of the other varieties of inflammation we have: 

Cholecystitis catarrhalis acuta (Fig. 6). 

Cholecystitis acuta (Figs. 7 and 8). 

Cholecystitis phlegmonosa acuta (Fig. 9). 

Cholecystitis hemorrhagica acuta (Fig. 10). 



Fig. S. — Cholecystitis acuta superimposed on cholecystitis catarrhalis subacuta. 
The villi are moderately but distinctly thickened. The bloodvessels of the mucous 
membrane are distended, and the villi show distinct leukocytic infiltration and some 
hemorrhagic extravasation. The epithelium of the villi including that of their tips 
shows distinct excessive proliferation. The lumen of the gall-bladder especially 
between the villi shows accumulation of mucus, leukocytes, red blood cells and 
detritus. (High power.) 


Of these, the first may be present mth but slight evidence of 
cholecystitis catarrhalis subacuta and no evidence of the other 
progressive inflammatory changes. 'VMiether it precedes the sub- 
acute stage is, in my opinion, questionable. I believe that the 
sequence of events is: (1) cholecystitis catarrhalis subacuta (in- 
duced by interference with drainage and very mild infection); (2) 
cholecystitis catarrhalis chronica, the logical sequence of a con- 
tinuation of the subacute stage; (3) cholecystitis clu’onica, the 
extension of the progressive inflammation already existent to other 
parts of the gall-bladder wall, together with a more pronounced 
inflammation and destruction of the parts previously involved in the 
subaeute catarrhal and chronic catarrhal stages. 
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macroscopically irregularities of the surface. It is logically what 
might be expected of a continuance of cholecystitis catarrhalis 
chronica. All stages of both the previous processes may be present, 
but mostly the picture is of chronic inflammation, with only an 
occasional area of mucous membrane. 

Tlie characteristics of this clnonic inflammation are modified by 
pressure caused by chronic obstruction of the cystic duct. This 
occurs sufficiently often to be dignified by a separate subtitle, 
cholecystitis chronica cystica. Gross: such gall-bladders (hydrops) 
present unmistakable evidence of chronic inflammation, are 



Fig. 7. — Cholecystitis aeutn 'superimposed on cliolecy.stitis cntnrrlmtis sub.icutn- 
Tlie bloodvessels of the musciil.'ir eoat show nn cnBorcenient similar to that noted 
in the mueous membrane, and there is a distinct diffuse round-cell infiltration. 
(I.OW power.) 

increased in size, sometimes enormously so, pale in color, the 
mucous membrane for the most part lacking, contents limpid fluid; 
wall tliinned from pressure; obstruction usually by stone in the 
neck of the gall-bladder or in the cystic duct. 

I\Iicroscopic: There is little if any mucous membrane present; 
what is found is flattened from pressure; the wall is formed of 
clastic connective tissue, with licre and there muscle nuclei, and if 
the process is not too old, some muscle tissue. 

These three stages — cholecystitis catarrhalis subacuta, chole- 
cystitis catarrhalis chronica and cholecystitis chronica — form the 
large proportion of eases of gall-bladder disease. They arc all 
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Carcinoma is found engrafted on cholecystitis chronica (Fig. 13) 
and as cholecystitis papillomatosa malignum (MacCarthjO and 
cholecystitis catarrhalis carcinomatosa (MacCarthy). 



Fig. 10. — Cholecystitis hemorrhagica acuta superimposed on cholecystitis chronica. 
The mucous membrane is destroyed. The colls of the muscular coat show various 
stages of cloudy swelling and coagulation necrosis. Their protoplasm has a homo- 
geneous appearance, their nuclei are indistinct and cell outlines arc blurred or absent. 
Bloodvessels arc distended with red cells and the tissue generally shows a marked 
extravasation of red cells and a diffuse leukocytic infiltration of the muscular wall, 
irregular in distribution, and with some tendency to localization in minute areas 
the prototype of microscopic abscess foci. If this section were considered by itself, 
the picture would be one of acute hemorrhagic cholecystitis, for the cloudy swelling 
of the muscle layers does not show any evidence of chronic inflammation, but section 
of other parts of the gall-bladder shows indubitable evidence of chronic cholecystitis. 
In some areas the mucous membrane shows coagulation necrosis of the .single layer 
of columnar cells covering the papillaj. The cells appear granular, vacuolated and 
have lost definite outline, though the nuclei remain clear and sharply defined. In 
the papilla; and beneath these cells the papilla: show a marked hemorrhagic and 
leukocytic infiltration which involves also, to a loss extent and in an irregular way, 
the muscular coat. Hero also appears some connectivc-tis.suo hyperjilasia indicating 
a chronic factor in the process. The tips of the papilla: are not denuded. 


Conclusions. From a consideration of all of the above it is 
logical to assume that cholecysteetomy is indicated in all diseases 
of the gall-bladder whether causing mild or severe sjmiptoms. The 
operation is not done for the purpose of removing stones, for these 
may or may not be present, but for the purpose of removing tissue 
diseased as a result of a progressive inflammation. Just as soon 
as this inflammation has reached a point where the efficiency of the 
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Of the remaining three — cholecystitis acuta, cholecystitis phleg- 
nionosa acuta, and cholecystitis hemorrhagica acuta — none is ever 
])rescnt without evidence of cholecystitis catarrhalis chronica or 
acuta or cholecystitis chronica. An acute ulcerative jwoccss (chole- 
cystitis acuta ulcerativa) may supervene on either. 



Fl(!. 9. — Ch()lef.v-titi« iihlegmono'-a acuta iupcrinipo-cil on cholecystitis chronica. 
This .section shows an ulcer hociniiiiif: in the inucosa and involviiiK the Kall-hladdcr 
ssall. The mvico^is membrane is absent and at the are.i where it should exist there is 
a depression the surface of which is covered xvith leukocytes, red cells and detritus. 
The depression that represents the ulcer invades the muscular coat to a considerable 
depth. The muscular coat itself shows marked round-cell infiltration diminishini; 
in direct proportion to the distance from the ulcerative .surface. There is marked 
hyperplasia of connective tissue at the exiiense of the muscle bundles which are 
distinctly thinned out and separated by hyperplastic connective tissue. The entire 
call-bladder wall is inx'olved in an acute phlccmonous jiroccss superimposed on 
chronic cholecystitis, thc_ existence of chronic cholecystitis beinc shown by the 
scanty muscle bumllcs with interposed connective tis'Ue. 


A chronic ulcerative process (cholecystitis chronit'a ulcerativa) 
mjty .‘jupervene from general pressure in hydrojis or loctil pre.s.surc 
from stone in cholccy.stitis chronica. 

Cholecystitis catarrhalis papiliomato'^a may he asaoeiated with 
cholecy.stitis catarrhalis acuta (Fig. 0} or cholocy.stitis catjtrrhalis 
chronica (Figs. 11 and 12). The author has found it once in both 
conditions. There is no reason why it should not he pre.sent in an 
otherwise normal gtiil-hladder or why ti gall-bladder the seat of 
a papilloma shoultl not also be subject to any other lesion. 
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saving of much discomfort and inefficiency later in life. At all 
events the patient should be given an opportunity to choose in the 
early stage of the disease whether he wishes to continue to be 
subject to recurring attacks of so-called indigestion, with the added 
dangers of acute inflammation, and the final danger of carcinomatous 
change. ' 



Fig. 12. — Cholecystitis cat.arrhahs papillomatosa associated with cholecystitis 
catarrhalis chronica. Note the slender base of the papilloma. (Low power.) 


Formerly the high mortality of operations in this region was 
thought to be a bar to operative interference except in advanced 
cases; it is these very cases which are responsible for the high 
mortality; the disease should not be allowed to progress to this 
point. The lesion is initiated in the gall-bladder, and early removal 
of the gall-bladder will prevent the complications above stated, 
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gall-bladder is impaired and s\Tnptoms result, just so soon should 
the gall-bladder be removed. 

Whether gall-stones are present or not is immaterial, for they 
are but one of the ways in which an already existent inflammation 
expresses itself. Personallj’, I do not believe there is any such thing 
as innocent gall-stones, but that they are the product of inflam- 
mation; that a gall-bladder once infected is always infected, and 
such a gall may become at any time a source of real danger to the 
patient through either acute exacerbation of the inflammation or 
through change* to carcinoma during middle or later life. 



Fig. 11. — Choloostitis catarrhnlis papiUomatosa a'5=ocntcd ^^ith cholccjstitis 
cafarrhalis chronica. (Gross specimen ) 

^Miencver possible, cholecystectomy should be performed early, 
not only for the reasons stated, but also because inflammations of 
the gall-bladder are, for the most part, probably always, recurrent 
and progressive, and if the inflammation is allowed to follow its 
natural trend at the very least there results adhesions, which in their 
turn produce annoying and in many instances disabling sjmiptoms. 
So many operations have been performed on the terminal pathologj' 
of this condition, with an attendant high mortality and disability 
from already e.xisting complications, that it is time for early opera- 
tion to be advocated, because early operation at a time when the 
disease is limited to the gall-bladder means, at the very least, the 
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PERICARDIOTOMY FOR SUPPURATIVE PERICARDITIS 
FOLLOWING PNEUMONIA. 

By C. N. B. Camac, M.D,, 

MEDICAL DIRECTOR, GOUVERNEUR HOSPITAL, NEW YORK, 

AND 

E. IT. Pool, M.D.. 

VISITING SURGEON, NEW YORK HOSPITAL, NEW YORK. 


Operative intervention in wounds of the heart and pericardium 
has become so successful in recent years that it is reasonable to hojie 
that surgery may be employed more frecpiently and more success- 
fully in non-traumatic suppurative pericarditis. In order to stimu- 
late discussion on this topic we present this report. 

In a series of papers by American writers, Rolierts,^ 1897, Porter^, 
1900, Eliot, 3 1909, and Rhodes,^ 1915, there has appeared an ex- 
haustive presentation of the subject of suppurative pericarditis, with 
a collection of the reported cases of pericardiotomy for suppurative 
- pericarditis. “The cases numbered 86, of which 45 recovered and 
41 died, a percentage of 52.3 recoveries against 47.7 deaths. In 
the complete series the infecting organism is reported in but 21, 
the pneumococcus was found in 9 cases, staphylococci in 4, strepto- 
cocci in 2, the colon bacillus in 1, the Bacillus pyocyaneus in 1, and 
a ‘double coccus’ in 1.” (Rhodes.) 

In connection Avith the case here presented, a case of pericardi- 
otomy for suppurative pericarditis following pneumonia and empy- 
ema, we present synopses of the reports of similar cases. We also 
revised the detail of the technic of paracentesis pericardii and 
pericardiotomy. 

Case Report . — Patient male; aged forty-seven years; occupation, 
engineer. Family and past history negative. Patient has been 
under the care of one of us (Camac) for various illnesses for the last 
fifteen years. These illnesses had no bearing upon the present 
attack. On December 24, 1915, at the office of one of us (Camac) 
patient was seen for a furuncle on the back of the neck, which was 
opened and dressed. On December 29, the wound rvas practically 
healed. 

On December 30 the patient was seen at his house, and complained 
of a slight pain in the lower right axilla, on taking a deep breath. 
Examination showed a few very fine, almost inaudible crepitant 
rales at the right base, with somewhat harsh, vesicular breathing. 
Temperature, 104°. lie Avas flushed and felt ill. Respirations, 


* Surgic.il Trcalmont of Suppumtivc Pcric.Trditis, Tr. Am. Surg. Apsh., 1S97, xv, 101. 

* Ann. Surg., 1900, xxxii, 709. 

’ Ibid., 1909, xlLx, 00. , Ibid., 191.5, Ixii, 000. 
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and also wll be attended with an extremely low mortality. This 
mortality should be no higher than that attendant upon operations 
for chronic appendicitis. Personally, I have never had a death from 
an operation upon the gall-bladder in which the disease was limited 



Fig. 1.3. — C.irrinoiiui .suporimpocpd on olio)ecy.''tili‘' cJironiM. The portion of 
tlic pall-blndder from wliieh tliib section is taken is very thick and dense. Tlie 
section shows a creat preijouderance of dense fibrous tissue in which is a glandular 
or adenomatous typo of carcinoma. There are also many areas of carcinoma cells 
infiltratinc the fibrous tissue in a lawless way. Tiicsc cells differ morphoIoKically 
from those of simjile hyiicrpla.sia in that the nuclei arc larfre, irregular in .shape and 
.size, and have irresularly distributed chromatin. In contrast to this are found occa- 
sional normal clandular elements consisting of a tubular arrancement of a sincle 
layer of columnar or cuboidal cells, on a basciiient-mcmbrane and prcscntiiiK no 
deviation from the normal uniformity of size, .shape and pimnentation of cells and 
nuclei. 


to the gall-bladder itself. The cases in my experience which have 
suceuinbed have been those in which carcinoma was present or in 
which the disease had extended to the common and hepatic tliicts, 
or in which there was gangreous inflammation and jierforation. 
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negative. The temperature ranged between 104° and 105° for two 
days, falling to between 102° and 104° oh the following two days, 
remaining at 102°, vath one slight rise, for the following four days. 
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On January 8, the twelfth day of the disease, it was noted that the 
tubular quality of inspiration and expiration was more intense 
along a transverse line at the level of the angle of the scapula, with a 
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34; pulse^ 105. He Avas put to bed and preparations made for 
possible pneumonia, which on the next day, December 31, gave 

frank signs at the lower right lobe. The blood count showed 

1 



hemoglobin, 85 per cent.; red blood cells, 4,900,000; white blood 
cells, 10,000. The differential count showed 85 per cent, poly- 
nuclears. Urine showed a specific gravity of 1.031, otherwise 
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Autogenous vaccines were employed, but it "vj^as realized that these 
were used too late in the disease to markedly influence its eom’se. 
On January 29 the patient died. 

Paracentesis Pericardii as a Diagnostic Adjuvant. Although 
this procedure exposes to tlie danger of accidental injury to the 
heart, coronary artery or vein, pleura, lung or internal mammary 
artery, it must be emphasized that serious accidents have occurred 
so infrequent^ that there should be no hesitancy in performing 
paracentesis when the operation seems definitely indicated. The 
limitations of exploratory puncture should be definitely appreciated. 
Even when fluid is present, puncture has often proved unsuccessful. 
A dry tap may result from the needle becoming blocked with fibrin 
or with tissue that has been penetrated during its introduction, 
hloreover, the exudate, especially early, may lie in such a position 
as to be out of reach of the needle. If suppurative pericarditis is 
suspected, diagnostic punctures should not be made repeatedly; 
when several attempts have been made, puncture should be aban- 
doned in favor of pericardiotomy. It must be stated that a number 
of writers decry the use of puncture for diagnostic pm-poses. Rhodes 
states that it can be of positive danger and is usually superfluous.® 

Opinions differ widely as to the point of election in paracentesis 
of the pericardium. The favorite sites for punctures fall into two 
groups; those which are planned to avoid the pleura and those 
which disregard the pleura, but which are planned to avoid tlie 
heart. Under normal conditions the pleura can be avoided by 
introducing the needle in the region of the sixth and seventh 
cartilages of the left side, close to the sternum or below the tip 
of the xiphoid. On the other hand, cardiac injury is best 
avoided by puncture at a point situated somewhat internal to the 
lower part of the left limit of pericardial dulness. Curschman 
advocates this site in preference to one in the immediate vicinity 
of the cardiac margin or apex, because the effusion is very frequently 
associated with an enlarged heart, in which case the heart may 
extend beyond the apparent position of the apex; moreover, it is 
at times adherent to parietal pericardi. The disadvantage of 
the outer site is that the pleural cavity may be entered, a feature 
which is especially disadvantageous in the presence of suppurative 
pericarditis, but penetration of the pleural cavity is not a necessary 
complication, because the pleural edges are separated by the dis- 
tended pericardium, and not infrequently the pleural layers are 
agglutinated to a considerable degree by adliesions, causing oblitera- 
tion of the anterior part of the pleural sac. 

The following sites are most suitable for paracentesis of the 
pericardium : 

* Some features in this article are taken, with permission of the publishers, from 
Johnson’s Operative Therapeusis: Heart and Pericardium, by E. H. Pool, published 
by D. Appleton & Co. 
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diminisliing intensity toward the base of the lung. An exploratory 
puncture on this date revealed a thin, purulent exudate. Thoracot- 
omy and drainage were performed immediately by one of us (Pool). 
Cultures from this exudate \'ielded Staphylococcus pyogenes aureus, 
from which vaccines were prc]iared. Patient did Avell for the next 
eight days, temperature gradually falling to 99..3“. On January 10 
the following note was made: “Heart action strong and regular, no 
dropped beats. The rhythm is clock-like, there being no rest 
periods.” On January 11 the following nurse’s note: “ Kespirations 
labored most of the day. Pulse feeble and intermittent. Breath- 
ing better upon loosening dressing.” January In and 16 showed a 
distinct change in pulse, somewhat irregular and weaker. On 
January 16 the color of the skin was noted as bad and the respirations 
labored. Physical signs suggested pericardial effusion, which was 
confirmed by exploratory puncture; a thin, purulent exudate being 
obtained, which on culture (by Dr. IMortimer Warren) revealed the 
same organism as that found in the pleura. The opening and drain- 
ing of the pericardium was now considered as ofl'ering the only 
chance of relieving the severe cardiac embarrassment. This was 
done under local anesthesia by one of us (Pool) l)y the method 
described in the discussion below. While the patient’s condition 
was critical during the operation, his color and j)ulse improved 
markedly the moment the pericardium was relieved of the purulent 
effusion. He continued to do well for six days following the opera- 
tion, the pulse, however, being somewhat irregular and at no time 
forcible. The respirations occasionally became labored, but were 
always relieved after dressing the pericardial wound. On January 
22 the calf of the right leg became painful and swollen, and it was 
evident on examination that jjhlebitis had dcvelo])ed. Blood culture 
at this time showed Staphylococcus aureus. On the evening of the 
22d the heart action and breathing became greatly embarrassed, and 
the following note Avas made: “Temperature has steadily risen since 
operation; pulse weak; no heart sounds audible; drainage jjoor. 
Digital examination into the wound showed heart scaled to peri- 
cardium. P’ingcr introduced deeply in wound, and fresh adhesions 
lu'oken up, yielding a copious discharge of very thick stringy material 
and much pus. Patient's condition markedly improvcfl atul the 
heart soimd became distinctly audible.” On January 2-3 and 24 
respiration and heart action remained good, and the drainage from 
the ])ericardium free. On January 26 the pulse became small aiul 
intermittent and there was considerable nausea. On .lauuary 27 the 
temperature reached 1015°, falling to 102° on January 2S. On this 
date the chest was radiograiihcd. The report of the findings is as 
follows: 

Indications of fluid and some air in the right iJeural sac, with 
partial collapse of the lung. The heart shadow is distinctly enlarged, 
suggesting fluid in the pericardium. 
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pericarditis, with effusion and constitutional symptoms of a septic 
character. The fact that the pericarditis is frequently a secondary 
lesion causes its presence to be overlooked in many cases. In 
children the symptoms of pericarditis are particularly apt to be 
masked. On the other hand, in many cases in which the lesion has 
recognized and the pericardium drained, the operation has been 
unsuccessful because a coexisting purulent focus, especially empy- 
ema, has been overlooked. It follows that in septic processes it 
is necessary to watch for the development of pericarditis; more- 
over, the recognition of such a , condition should not cause less 
thoroughness in the search for other foci. 

The distribution of the fluid in the distended sac must be under- 
stood in order to appreciate the technical details of paracentesis or 
pericardiotomy. Tirst, the recesses become filled, the fluid gathering 
chiefly in the region of the base of the heart; then the bulging peri- 
cardium, confined anteriorly, separates the yielding lungs and pushes 
the diaphragm downward. The increasing exudate progressively 
distends the pericardium, for the most part to the left and posteriorly 
It must be emphasized that the heart usually, though not invari- 
ably, occupies a low position and remains applied to the anterior 
wall of the thorax. Occasionally an inflammatory process may - 
become localized by the formation of adhesions and the limitation 
of the exudate to a circumscribed part of the sac. 

Peeicaediotomy. The methods of pericardiotomy may be 
divided for convenience into two groups: 

1. Procedures which reach the pericardium through the thoracic 
wall. 

2. Procedures which enter from below the costal arch, the 
epigastric route. 

The first method of procedure includes: 

Resection of the sixth cartilage, as recommended by Kocher, 
Axhausen, and Pels-Leusden. 

Reseetion of the fifth cartilage, Gussenbauer and Ollier. 

Resection of the fifth and sixth cartilages, Delmore and Mignon. 

The second method of procedure has been accorded the preference 
by Larrey, Mintz, L. Rehn, and Allingham, The approach is iu 
part or entirely from below the costal arch, and is both extra 
pleural and extraperitoneal. 

Peeicaediotomy foe the Evacuation of a Purulent Exudate. 

In the treatment of suppurative pericarditis the method of peri- 
cardiotomy to be efficient must provide for satisfactory drainage, 
and be sufficiently simple to be rapidly performed under local 
anesthesia if necessary. Adequate drainage is the essential feature, 
and upon this must depend, to a large extent, the choice of method. 

In the interest of good drainage it is important (1) to open the 
pericardium at its lowest point, and (2) to provide such an opening 
as will ensure ready egress for accumulation of fluid in both the 
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1. A point slightly .internal to the left limit of dulness, in the 
fifth or sixth intercostal space. 

2. IMidline immediately beloR- tlie xiphoid process. This situation 
is recommended by Fran9ois and others as the point of . election 
for entrance, because here the pericardium is readied by tlie shortest 
route without injury to bloodvessels, pleura, and peritoneum, 
while the exudate can be evacuated before the heart is touched. 
The only contra-indications of this method are extreme malforma- 
tions of the sternum and a high degree of tjunpanites. Under local 
anesthesia a fine trocar or hollow needle of sufficient length is 
inserted and puslied directly upward to a distance of 2 cm. along 
the posterior surface of tlie xiphoid. In tliis way the peritoneum is 
avoided, and after passing through the diaphragm tlie point of the 
needle is directed upward and backward. 

3. A point in the angle formed by the base of tlie xiphoid process 
and tlie seventh left cartilage at its insertion. The choice between 
these sites must depend upon individual indications. 

Pericarditis occurs as a relatively frequent complication in a large 
number of diseases, the most frequent of which are inflammatory 
rheumatism, nephritis, pleurisy, pneumonia, pyogenic infections, and 
tuberculosis, but there are “ few infectious diseases which may not 
implicate the pericardium.” (MaePhedran.®) 

The clinical picture of pericarditis witli effusion is variable. 
Besides the local objective signs, tlie cardinal sign of exudative 
pericarditis being a diaracteristic cardiac dulness which is at first 
increased upward, there are present to a variable degree, sjunptoms 
due to; (1) involvement of the heart muscle (myocarditis), which 
is the most frequent and serious lesion; (2) endocarditis (these 
two are especially frequent in association with rheumatism); (3) 
mechanical disturbance of the heart as a result of pressure exerted 
by the effusion; this, however, is infrequent; (4) general con- 
stitutional disturbances, depending upon the tjqie of the infection, 
the pericardium offering a large surface for absorption; (5) an 
associated lesion or disease. 

Suppurative pericarditis represents an abscess corresponding to a 
part or the wliolc of the pericardial sac. The most frequent organ- 
isms are the streptococcus, staphylococcus, and pneumococcus. 
The exudate is usually purulent from the beginning of the attack, 
although occasionally it develops in the course of a non-suppurativc 
pericarditis. As a rule, purulent pericarditis is secondary in the 
course of a pyogenic infection, and under such conditions it frequently 
constitutes a “terminal infection;” in rare cases suppurative peri- 
carditis is primary; in some cases the infection is introduced through 
a wound. 

Suppurative pericarditis is characterized by the local sign of 


• 0.=lcr’s McMlrrn Medicino, iv, 40. 
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edge of the underlying pleura, which should be pushed outward. 
The pericardium is thus exposed, v It should be grasped and lifted 
with two pairs of toothed forceps and incised. (The importance of 
anesthetizing the pericardium has been emphasized above.) The 
pericardial incision is extended with blunt-pointed scissors. The 
pus should be allowed to escape slowly. A finger is then introduced 
to break up adhesions and to evacuate walled-off -accumulations of 
pus. Should the access be too small to allow separation of adhesions, 
or for adequate drainage, the opening may be enlarged in an ap- 
propriate direction by resection of part of the sternum, excision 
of part of the sixth rib, or removal of the fifth or the seventh costal 
cartilates. Residual fluid should be removed by aspiration, as in 
abdominal operations, and sponging or wiping of the serous surfaces 
should be reduced to a minimum. Clots of fibrin should be extracted 
with forceps. Irrigation with sterile salt solution has been used for 
the removal of clots of fibrin, but is not to be recommended. The 
use of antiseptic fluids is contra-indicated. In closing the wound it 
is advisable, especially if the pericardium is considerably separated 
from the sternum, to suture it to the skin. This not only facilitates 
drainage but "diminishes the risk of contamination of the anterior 
mediastinum.” (Eliot.) 

Drainage is favored by the movements of the heart, which in the 
absence of adhesions tends to force out any accumulated pus (Eliot). 
The kind of drain which should be used is a detail which demands 
some discussion. The choice lies between a rubber tube and soft 
drain. Tubes afford the most satisfactory drainage and may be 
sutured to the soft parts, so that they are not readily displaced. 
But if the tube should come into contact with the heart it is likely 
to interfere with the cardiac action, as occurred in a case operated 
upon by Riedel.” Rehn” recommends two rubber tubes, one passing 
to the right side and one to the left to drain both pockets. Eliot, 
Riedel and others favor soft drains. A general rule cannot be made, 
as the mode of drainage must be such as to fit the individual case. 

Two cigarette drains were employed in our case. They did not 
drain satisfactorily. We are of the opinion that split soft rubber 
tubes would have been better. 

The sitting position should be enforced in the after-treatment as 
most favorable for drainage. The wound heals, as a rule, without 
a persistent sinus, and "after healing is complete, insufficient or 
irregular heart action is the marked exception; neither is there any 
indication of cardiac displacement.” (Eliot.) 

Resection of the Seventh or Sixth and Seventh Costal Cartilages. 
A curved incision of about 6 cm. is made along the lower margin 


“ Zontralbl. f. Chir., 1897, xxiv, SO. 

Zur cxperimentalleH Pathologic des Hcrzbeutels, Arch. f. klin. Chir., 1913, cii, 
1; Borl. klin. Wchnschr., 1913, i, 214; Zur Chirurgio dcs Herzens und des Herz- 
beufcLs, Arch. f. klin. Chir., 1907, Ixxxiii, 72.3-778. 
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right and left spaces of the pericardial sac. Local anesthesia is 
frequently imperative because the heart is apt to be dilated and 
insufficient as a result of endocarditis and myocarditis. It is neces- 
sary that the work be done with the least possible associated injury. 
It is not sufficient to avoid wounding the heart; if possible the heart 
should not be touched. Further, thorough anesthetization of the 
pericardium is advisable on the basis of significant experimental 
work, which we will briefly summarize. 

Serious disturbances of the heart action have been noted 
repeatedly to result from irritation of tlie pericardium. Ileitler's" 
observations on dogs showed that irregularity of the heart follows 
meclianical or electrical stimulation of the pericardium. D’Agata* 
(1912) in animal experiments found that a sudden drop in tlie 
blood-pressure occurred as a result of grasping and incising tlie 
pericardium. These phenomena arc presumably reflex in character; 
they help to explain analogous clinical observations. Thus, Harrigan® 
reported temporary arrest of the heart upon incision of the peri- 
cardium in a case of suppurative pericarditis. 

Heitler and D’Agata found intlieir exiieriments that preliminary 
cocainization of the parietal layer of the pericardium prevented tlie 
occurrence of irregularity of the heart and the lowering of the 
blood-pressure. Heitler recommended that before an incision is 
made in the pericardium it should be anesthetized by means of a 
10 per cent, solution of cocain applied to its surface. Presumably 
novocain by injection could be substituted to advantage in man. 

The two methods most appropriate for drainage in suppurative 
pericarditis will be described in detail. 

1. Resection of tlie sixth costal cartilage. (Kochcr.'”) 

2. Resection of the seventh, or sixth and seventh costal cartilages 
(Rehn.) 

Bescdio7j of Si^vth Cartilage. This metliod afl’ords adequate 
drainage at a dependent part of the sac, is simple and quick of 
execution, may be performed readily under local anesthesia, and the 
exposure may be extended easily in any direction. It ajipear.s the 
best method for general use and was employed in our case. 

"With the patient in a semirccumbent position, an incision is 
made in the course of the sixth cartilage and rib, passing from the 
midline obliquely outward. The pericliondrium is incised in the 
direction of tlie wound and separated. The cartilage is then severed 
close to the sternum and lifted, the perichondrium being separated 
from its posterior surface. The cartilage is broken at its junction 
with the rib and removed. The internal mammary artery should 
be divided between ligatures when CNqiGscd. The triangularis 
storni is then .split. An effort .should be made to identify the anterior 

■ MpU. Klin.. 1910, vi. 97-1. f. klin. riiir., I91C, xcviii. ICO. 

♦ .Ann. Sure.. 1919, Ivii, 907. 

CliinirKiffliP OiKTation'lclirp. 1907, xs\tv. 777. 
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Is pericardiotomy justifiable or imperative in all cases of suppurative 
pericarditis? As to the justification for pericardiotomy in all cases 
of suppurative pericarditis it would seem that the operation should 
be performed as an emergency procedure even in desperate cases. 
The importance of an early diagnosis cannot be too strongly urged. 
Whether exploratory puncture reveals a purulent or a non-purulent 
effusion, cultures should be made and an accurate report presented. 
We may expect that further bacteriological studies will throw light 
upon the general clinical course due to different types of organisms. 
Thus the prognosis in a given case may be made more exact and the 
indications for surgical intervention may be further developed. 
This case and those quoted from literature go to emphasize the fact 
now being grasped by the profession that pneumonia is a local 
manifestation of a systemic infection, and in dealing successfully 
with it measures capable of reaching the antigen power of the 
system must be sought and employed. 

THE FOLLOWING CASES FROM LITERATURE ARE ARRANGED AS 

follows: 

Suppurative pericarditis following: (1) pneumonia; (o) lobar; 
(&) broncho. (2) Empyema. 

A bacteriological division is not possible, as cases have not been 
studied accurately with this feature especially considered. This is 
a most important aspect of suppurative pericarditis and offers a 
field for future investigation. From the data in some of the following 
reports it is difficult to determine whether pnemnonia was clinically 
present. 

1. Pneumonia: (a) lobar. 

Female, aged forty years. Croupous pneumonia, empyema, and 
purulent pericarditis. Thoracotomy for empyema; six days later 
pericardiotomy, Ollier’s method. Fifth rib resected. Pericardium 
opened 400 to 450 c.c. of pus with fibrinopurulent exudate evacuated. 
Drainage tube introduced and held by suture. After operation 
patient in collapse and cyanotic. Gradual recovery. (Original 
article not accessible.) (Tallquist; cf. Rhodes. 

Boy, aged twelve years. Bilateral diplococcus pneumonia. Ill 
for about two weeks and was in bad condition before the operation, 
heart dulness extending two fingers’ width beyond the right sternal 
margin and to the midaxillary line on the left side. Incision along 
the lower margin of the seventh costal cartilage. A sldn and 
cartilage flap formed which was turned upward, permitting access 
to the space through which the pericardium could be opened without 
injuring the pleura; 100 c.c. of seropurulent fluid was evacuated, 
and a tampon introduced. General condition continued to improve; 


X Finska laksallsk. Hand!. Helsingfors I, 1912, 575-595. 
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of the seventh left cartilage to the base of the ensiform process, 
across vrhich the incision is continued transversely. The incision is 
deepened and the seventh costal cratilage divided. The internal 
mammary artery is preserved. Detaching the soft parts, the finger 
is passed under the sternum, between the lower portions of the 
triangularis sterni muscle and the sternal portions of the diapliragm. 
A piece of the sterniun and seventh costal cartilage is removed, 
followed by resection of the sixth costal cartilage if necessary. The 
pericardium is readily reached without opening the pleurm The 
more distended the pericardium the easier the operation. (Descrip- 
tion after Kuttner.'^) 

Progxosis. Suppurative pericarditis demands immediate incision 
and drainage. The prognosis in purulent pericarditis is in general 
unfavorable, yet in suppurative processes which are confined 
to the pericardium earlj-' operation is quite often followed by 
recoverj'; on the otlier hand, when the pericardium is involved 
secondarily in the course of a general sepsis, recoverj* is infrequent. 
Nevertlieless, cases that appear hopeless are occasionally saved by 
operation. As mentioned below a prognosis must depend largely 
on the characteristics of the organism causing the disease, but as 
yet this has not been studied with sufficient accuracy to consider it 
in this report. 

CoKCLUsiox. The results of pericardiotomy are necessarily modi- 
fied by tlie gravity of tlie fundamental disease, but striking cures 
have followed operation in apparently hopeless cases of severe 
infection. In studying our case, togetlier with tlie literature hero 
quoted, the need for a bacteriological division of tliese cases seems 
imperative. From Rufus Cole’s work we now have a new aspect 
of tlie clinical condition known as pneumonia. This new view-point 
is bacteriological in diaracter. We now know that the anatomical 
diagnosis of consolidation of a lobe, or of a purulent accunuilation 
in tlie pleura or pericardium may be correct, and yet tlie clinical 
course vastly different according to tlie organism producing tlie 
condition. In traumatic injuries to the pericardium when operation 
has been successfully performed and recovery has followed, the favor- 
able factor is probably the absence of bacterial infection. In our 
ease a most virulent organism, the staphylococcus, was the cause of 
a bacteriernia. Was tlie dose and virulence of the toxin so over- 
whelming that no known method would have been sufficient to 
overcome these? Perhaps vaccines should have been used from the 
time of the furunculosis, but at tliat time no culture was taken and 
there was prompt recovery from a single abscess in the neck. The 
question naturally arises as to whether we should regard these siniplc 
abscesses as demanding immediate vaccine treatment as a routine, 
fearing the development of larger areas of pus jn more vital localities. 


» Bicr-Braun-Kummcll, Chinirg. 0porat!on4ehre. 1P12. ii. SS 
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left lung. Three weeks later cardiac dulness four fingers’ breadth 
to the right of the sternum, with muffled heart sounds, persistent 
high temperature, considerable cyanosis, and dyspnea. Pericardium 
was incised, after removal of the seventh costal cartilage and a 
portion of the sixth; 3 to 4 ounces of fluid were withdrawn. Numer- 
ous adhesions between the right heart and parietal pericardium 
were broken down and a tube was inserted, which was removed on 
the sixth day after the operation. The patient made a good recovery. 
(Pandlebury; cf. Eliot. 

Male, aged thirty-six years. Bilateral pneumonia. On the 
thirteenth day the pericardium was considered involved. Twenty- 
first day the cardiac dulness was decidedly increased in all directions, 
especially toward the right. Exploratory puncture yielded a turbid 
greenish fluid. On culture a jmre growth of pneumococci. Incision 
of pericardium and evacuation of about a pint of pus. Examination 
showed pneumococci. Drainage tube removed twenty-six days 
after operation and the patient left the hospital fifty-one days after 
operation, free from physical signs of an adhesive pericarditis. 
(Scott; Eliot.-**) 

Woman, aged thirty-eight years. Puerperal sepsis and double 
pneumonia, three weeks before admission to the hospital. Extensive 
area of cardiac dulness, the heart sounds being almost inaudible. 
Puncture of the pericardium in the fourth intercostal space yielded 
pus. Excision of the fourth left costal cartilage with evacuation 
of 20 ounces of grayish-yellow pus. Drainage, with profuse dis- 
charge, until death one week after the operation, probably due to 
suppurative peritonitis. 

Examination of the pus from the pericardium showed various 
streptococci and staphylococci. (Hall; Eliot. 2 ^) 

Patient, aged two and a half years. Pneumonia a month before 
admission to the hospital, when the diagnosis was made of a probable 
empyema at the right base, with a purulent pericarditis. Chloro- 
form anesthesia. Oblique incision exposing the fifth left cartilage, 
which was removed in part with adjacent part of sternum. Incision 
of the pericardium with evacuation of about half a pint of thin 
greenish-yellow pus under pressure. A rubber drainage tube was 
inserted. Pericardial fluid contained a coccus which resembled 
pneumococcus. Temporary improvement. The empyema pus, 
obtained by operation on next day, showed a coceus which resembled 
the pneumococcus; other forms of cocci and bacilli were also 
numerous. The patient died in the sixteenth week after the 
operations. 

Necropsy. On opening the thorax there was found a condition of 
universal dense adhesion of the contained viscera to eacli other and 

Lancet, October 22, 1904, p. 1144. 

New York Med. Jour., January 30, 1904, p. 19S. 

=' Lancet, 1903, ii, 951. 



520 


C-UIAC, POOL: PEUICARDIOTO.MY I'Oll PEIUCARDITIS 


patient discharged after about two months, with normal heart 
boundaries and without any disturbance except a fistula from which 
a small amount of pus escaped. (INIintz.’^) 

Boy, aged five years. Bilateral croupous pneumonia. Apex 
beat could not be felt; the heart sounds were very faintly audible. 
Dulness two fingers’ width beyond the right sternal margin and a 
finger’s width beyond the nipple-line to the left side. Ex-ploratorN- 
puncture in the fifth intercostal space yielded GO cm. of thick fluid 
pus, and was followed by visible improA'ement. Pericardiotomy, 
^yith resection of the fifth costal cartilage, according to Ollier. Half 
liter of pus escaped. The heart was found lying behind and above, 
floating free in the large cavity. Subperichondral resection of the 
fourth costal cartilage was added. Drainage with rubber tube 
the thickness of a thumb. In three weeks cavity had entirely dis- 
appeared without leaving a thoracic deformity. Good recovery. 

The author emphasizes the advantages of pericardiotomy with 
costal resection on the basis of Terrier’s statistics, and recommends 
early operative interference, which has a simple technic as in empy- 
ema and yields the best results as to life and rapid healing. 
(Strauss.’“) 

Pericarditis secondary to double pneumonia. The pericardium 
was opened in the midaxillary line and a large amount of pus was 
evacuated. A few days after the operation there were signs of pus 
farther back, and an incision there revealed an empyema. The 
]}atient died. (Blakc.^’) 

Boy, aged nine years. Left-sided pneumonia. On the ninth day 
dulness was noted, extending on the right side one finger’s brcarlth 
beyond the right sternal margin; on the left side two fingers’ width 
beyond the left maxillary line. Ilpart sounds inaudible; superficial 
veiiis of thorax much distended, especially on right toward shoulder. 
Pericardiotomy was performed by a'. Eiselbcrg, in spite of the 
patient’s apparently moribund condition. Resection of fifth costal 
cartilage. Exploratory puncture of bulging pericardial sac yielded 
pus. Transverse incision of pericardium; escape of about one liter 
of thick yellow pus. Two rubber drainage tubes. Pulse was plainly 
palpable three hours after operation. General condition rapidly 
improved. A fistula persisted for nine weeks. Recovery. Bacterio- 
logical examination of the pus showed streptococci. The patient 
Avas reexamined nine years after operation and \Aas found to be in 
good condition. OYalzel.**) 

hlan, aged thirty-one years. Pneumonia chiefly iuA'olving the 
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ated for the pericarditis, with removal of 18| ounces of pus. This 
was found to contain a pure culture of the pneumococcus. No im- 
provement. Operation under local anesthesia, incision from third 
to fifth intercostal space; resection of three-quarters of an inch 
of the costal cartilages. Penetration of pericardium was at once 
followed by a tremendous gust of pus, estimated at 50 to 60 ounces. 
Wound was left open; no artificial drainage. Irrigations with 
normal salt solution. Patient in excellent general condition three 
months after the operation. Bacteriological examination showed 
pneumococus in pus in pure caulture; pneumococcus and strepto- 
coccus in sputum. (Lilienthal, H.^®) 

Male, aged twenty-four years. Lobar pneumonia. Sudden 
attack of chills and fever; followed by dyspnea and pain in left 
half of chest. Exploratory puncture. Incision in middle of fifth 
intercostal space, between sternum and nipple. Incision showed the 
existence of pleural adhesions. The pericardium was opened, and 
a large stream of pus spurted out. Patient was in collapse, but 
recovered after digital massag of the heart. The fluid had a green- 
ish^ color, contained some fibrin flakes, and amounted to about 
liters. A thick long drainage tube was inserted, reaching to the 
back portion of the pericardium. After a fortnight, careful irri- 
gations of the pericardial cavity with salt solution were begun and 
repeated every third day, to wash away the fibrin coagula, but it 
finally became necessary to do a resection of the fifth rib, in order to 
obtain a freer access to the pericardium and break up adhesions. 
After this, recovery was rapid; fistula closed a month later. Patient 
discharged in good condition, about five months after admission 
to the hospital. 

No bacteriological growth from original fluid; microscope showed 
small, short bacilli often lying two or tliree together. Bacillus 
pyocyaneus grew in all cultures made from the discharge after 
operation. (Ljunggren, Q. A.^®) 

Male, aged twenty-two years. Acute pneumonia. Pericardio- 
centesis; incision in fourth left interspace, under cocain. Forty-five 
ounces of pus escaped. Irrigation with boracic acid. Tube drain. 
Temporary improvement was followed by purulent effusion in both 
pleural cavities. Bilateral costal resection and escape of 35 ounces 
of pus. Pneumococci were present in the pus from both pleural 
cavities. The pus from the pericardium showed almost a pure 
culture of pneumococci. Death one month after admission to the 
hospital. (Sevestre, E..^^) 

Male, aged twenty-two years. Purulent pericarditis due to 
pneumonia. No pericardial friction. Double empyema. Aspiration 
fourth space one inch from sternum; incision in same place. Evacu- 

Mod. Nows, 1899, Ixxv, 697. Prcsontation of case. Now York Academy of Medi- 
cine, Section on SurKcrj% November 13, 1899. 

Nord. Med. Arkiv., 1898, ix, 1. =• Lancet, April 23, 1898, i, 1109. 



522 CAAfAC, pool; PEPICAEDIOTOIIY I'OU PERICARDITIS 

to the chest wall, and the whole anterior mediastinum was occupied 
by a thick fibrogelatinous deposit. The wound over the pericardial 
area drained a small pocket on the anterior surface of the heart, 
but elsewhere the pericardium was inseparably adherent to the 
heart in front. On attempting to separate the pericardiiun from tlie 
left lung ah abscess cavity was opened, with a discliarge of 3 ounces 
of pale thick pus. This caATty lay behind, and to the left of the heart 
and within the pericardial sac; its walls were very thick from the 
presence of fibrinous matter similar to that occupying the medi- 
astinum. Between the heart and the right lung there lay another 
smaller cavity, independent of the first, and full of inspissated pus. 
The pus in both cavities was dry and gritty to the feel, as if im- 
pregnated with lime salts. The tracheal glands were greatly 
enlarged, but free from all sign of tubercle. The pleura? were every- 
where adherent. (Coutts and Rowland; Eliot-.) 

Boy, aged sixteen years; sore throat, followed a day or two later 
by most of the sjTuptoms of pneumonia of the left base without 
very distinct physical signs. At the end of three weeks, a left 
empyema was opened, without much relief to the general sj-mptoms. 
Ten days afterward, the pericardium was opened, with only slight 
temporary general improvement. Death thirteen days after incision 
of pericardium, apparently due to external hemorrhage from the 
heart through rupture of a small parietal abscess. 

Bacteriological examination proved the presence of pneumococci 
in great numbers in the blood, death being the result of a general 
pneumococcus pyemia. (Sibley, Arbuthnot Land and Rowell; 
Eliot. 

Pericarditis developed after a severe (left-sided) pneumonia. 
Aspiration showed the presence of a purulent efi’usion. Thirty 
ounces of the fluid were removed by aspiration. Pericardiotomy 
under local anesthesia, nearly 40 ounces evacuated. The pleura 
was slightly incised at the operation, and probably became infected, 
although it was at once carefully closed. The patient’s condition 
at once improved and the alarming acute sjTnptoms disappeared. 
The right pleura extended beyond the sternum, owing to the com- 
pensatory hypertrophy of the right lung, because of the pneumonia 
in the left. The accidental incision of pleura probably followed 
by infection. Patient died of purulent pneumonia a few days later. 
(Connor, L. A.; operator, Stimson.-') 

hlalc, aged fifteen years. Severe double lobar pneumonia. Peri- 
cardial friction sound heard on the fourteenth day. No increase 
of heart dulness could be demonstrated for two days, however. 
Ten days later the patient was in very bad condition and was aspir- 
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tomy incision in third space near sternum. Escape of large amount 
of purulent fluid. Drainage. No irrigation. Left empyema after 
operation. Death (pyemia) on thirteenth day after pericardiotomy. 
Bacteriological findings: Bacilli in pus^ small short ends, neither 
pneumococci nor streptococci. Autopsy findings showed pus in 
pericardial and both pleural cavities, as well as acute nephritic 
changes. (Sievers, R.^^) 

hlale, aged twenty years. Right lobar pneumonia; pleural and 
pericardial effusion. Aspiration. Incision in fourth intercostal 
space, between nipple and sternum, on thirty-fCurth day. No 
irrigation. Tube drain, free outflow of pus. Death from heart 
failure in thirty days, after pericardiotomy, and sixty-fourth day 
of illness. Bacteriological findings: FraenkeFs diplococcus in pus 
discharged from wound. (O’ Carroll, J.^^) 

Male, aged thirty-three years. Influenza pleuropneumonia 
followed by purulent pericarditis. Tapped three times. Incision in 
third intercostal space; pus under high pressure escaped on incision 
of pericardium. Local anesthesia (Schleich). Irrigation, boric acid, 
gauze drain. Immediate relief and improvement. Recovery in 
four and a half weeks. Discharged from hospital three months 
after the pericardiotomy. No bacteriological examination of pus. 
(Bohn, H,®^) 

Male, aged twenty-six years. Pneumonia. Pericardial effusion. 
Left empyema. Pericardiocentesis; incision in fifth left space 1| 
inches to left of sternum. Large amount of pus evacuated. Irri- 
gation with salt solution. Drainage with two tubes. Resection of 
fifth rib, six days later, for better drainage. Empyema; pneumo- 
thorax after operation. Recovery. Bacteriological findings; 
Pneumococcus in pus from pericardium and empyema. (Shattuck, 
F. C.; operator, Porter, C. B.®) 

Girl, aged twelve years. Influenza and pleuropneumonia. Para- 
centesis of pericardium. Resection of fifth and sixth ribs; pleura 
opened and sutured after evacuation of some bloody serum. Irri- 
gation with boric acid solution ; drainage, two large tubes. Recovery 
in six weeks. No bacteriological examination of pus. (Bjorlonan; 
quoted by Roberts.^®) 

{h) Broncho; 

Boy, aged ten years. Twelve days before admission he fell 
forcibly upon the left anterior part of his chest. Three days later 
felt sick and complained of pain in the left side. 

Examination-. Fever, cough, dyspnea. Temperature, .39°; pulse, 
130; respirations, 36; rather diaphragmatic, and left side of thorax 

Ztschr. f. klin. Med., 189.3, xxiti, 26. 

Dublin .Tour. Med. Sc., 1890, cii, 11 ; Same c.aso as that of O’Carroll in Tr. Royal 
Acad. Med., Ireland, 189G, xiv, 106. 

3< Deutsche med. Wchnschr., 1S96, xxii. No. 48, 769. 

33 Boston Med. and SurR. .Tour., 1S97, cx-wd, 438. 

33 Am. .Toun. Mnn. Sc., 1897, cxiv, 662. 
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ation of large amount of pus. Death eighteen days after operation. 
Autopsy findings; Thickened pericardium; double empyema. 
(Bradbury, quoted by Sevestre.-^) 

Boy, aged fourteen years. Pleuritis, pneumonia. Abscess of 
thigh, acute arthritis of left shoulder. There was much dyspnea 
and some cyanosis, and there were physical -signs of pneumonia of 
the base. The left pleura was tapped, but only a few ounces of 
serum were evacuated; from the pericardium 24 ounces of pus was 
drawn off. Though relieved for a time tlie dyspnea and cyanosis 
returned, and the patient died. (West, S.^) 

Boy, aged six years. Pyemia and septic pneumonia after necrosis 
of metatarsus. Pus having been shown by aspiration, the fifth 
interspace was incised and S ounces of pus evacuated, no irrigation. 
Drainage tube of 3:* inches. Temporar}' relief, but rise of tempera- 
ture on next day (104° F.). Patient lived seven days after the 
operation. (Davidson, P.^) 

The author says that this case resembles Bronner’s observation in 
several points,' viz., in the occurrence together of pleurisy, pneu- 
monia, and pyopericarditis, also in the character of the pneumonia, 
sometimes called "wandering pneumonia;” and in the rise of tem- 
perature after the opening of the pericardium. 

Boy, aged six and three-quarter years. Admitted with history 
of a fortnight’s illness, with cough, fever and pain in the left side. 
Pus was obtained on exploratory puncture in left pleural cavity. 
Next day, thoracotomy and removal of 10 ounces of pus. Drainage. 
Increasing precordial dulness. Exploration of pericardium yielded 
pus. Incision in fourth interspace; escape of several ounces of 
creamy pus. Tube drain. Pericardium and empyema took about 
five weeks to heal. Patient was discharged in good condition two 
months after admission. 

Girl, aged eleven years. Influenza, pneumonia, and empyema. 
Thoracotomy of right pleura pericardiotomy. Incision in fourth 
sjiace one inch from sternum; escape of 2 pints of thick pus. Irri- 
gation: short tube drain. Pericardial cavity was syringed out on 
eleventh day after operation. Death twenty-six days after the 
incision Into the pericardium, on the si.xtieth day of illness. No 
bacteriological e.xamination of pus. Bronner says that the pneu- 
monia resembled Ribbert’s streptococcus pneumonia, characterized 
by great irregularity of the jiercutory and auscultatory symptoms, 
by a tendency to spread, and by irregular infiltration of the lung 
tissue on postmortem examination. (Bronner; operator, 4 ealc.”) 

Female, aged twenty-two years. Right-sided pneumonia and 
right empyema pericardiocentesis. Seven days later pericardio- 

Eiiiici’t, IsaS, i, 1111. . , 

llrit. Mwl. .lour., Dercnibcr 8, ISS.'!, ji. 1129; Febnian,’ 21, ISJl, p. *101. 

Ibid., M.^^•h 11. 1891. p. .‘>78 
Ibid., robruriry 14. 1.‘'91. p. ilSO. 
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2. Empyema. 

Male, aged twenty-eight years. About January 7, 1913, when 
working, he developed pain in the right side, shortness of breath, 
cough, and tenacious sputum, and came to hospital for treatment. 
Temperature, 102.4°; right lower lobe dull. Crepitant rales and 
bronchial breathing. 

January 14, complained of pain in right side, also pain in precordial 
region. Pericardial friction rub heard. 

January 31, needle introduced in sixth interspace just beyond 
apex of heart and a quart of pus drawn off. 

Operation. Ransohoff. Local anesthesia (cocain). Sixth rib, 
2 inches or rib resected, starting one-half inch from sternum. 
Pericardium punctured and pus drawn off. Pericardium opened 
liberating about 3 pints of a fairly thick yellowish pus. Pericardium 
stitched to thoracic wall and gutta-percha drain inserted, 

' March 5, patient died. 

Autopsy. Right lung showed congestion and an infarct in lower 
portion of middle lobe; pleura normal. Left pleural cavity con- 
tained about a quart of greenish pus, and the lung was found com- 
pressed into upper part of pleural cavity. It showed infarction and 
congestion. 

Pericardial sac was entirely obliterated except posteriorly below 
and anteriorly where drainage had been established. 

Pancreas, spleen and alimentary canal normal. 

Left kidney showed a total infarction due to tlu'ombosis of renal 
artery. Right kidney was congested. (Ransohoff; cf. Rhodes.^”) 

Boy, aged nine years. Two weeks before admission had chills 
and fever, pain in left side of thorax, fever high. 

Diagnosis. Exudative pericarditis and pleurisy. 

May 5, aspiration in axillary region, fifth interspace, gave pus 
from left plura. 

May 6, aspiration in anterior axillary line, fifth left interspace 
300 grams, seropurulent fluid. Aspiration of pericardium, fifth left 
interspace 3| cm. from left sternal border gave pus. Improvement. 

May 19, thoracotomy in fifth left space, axillary line; 350 grams 
of pus, drainage tube. 

May 20, discovered that the pericardium opens into the left 
pleura by an orifice. Heart sounds audible and apex beat visible. 
For the next four days this orifice increased in size. Case gradually 
improved and discharge lessened. Drains removed July 15 and 
gauze substituted. Wound cicatrized, 

July 20, no retraction of intercostal spaces. Normal. Pus showed 
pneumococci. Imerwol, V.; cf. Rhodes.'^O 

Girl, aged six years. Empyema; thoracotomy. Pericardiotomy. 
Incision one-half inch within and above apex beat. Nine ounces of 
pus removed. No irrigation; tube drain. First improvement; 
two weeks later aggravation of condition in spite of good drainage. 

Ann. Surg., 1915, Ixii, GGO. Ibid., Ixiii, GOO. 
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remaining immobile in respiration. Dulness on left from clavicle 
embracing, below, the precordial area, and extending one finder’s 
breadth beyond right sternal line. On the left the dulness continues 
to axillary line. Signs of fluid in left pleura. Bronchopneumonia 
and congestion. 

Diagnosis. Pleuropericarditis. Aspiration in seventh space, 
axillary line. No result. Condition gradually worse, Mith abdominal 
and precordial pain, loss of sleep from pain and cough. Strepto- 
cocci in expectoration. Nine days after entrance into hospital an 
aspiration through fifth left intercostal space in mammary line; 
pus withdrawn. Operation. Incision 4 cm. long in fifth intercostal 
space, commencing 1 cm. from left sternal margin. Down to peri- 
cardium. Aspirated 250 grams of pus. Cultures showed white 
colonies. Gram-positive. Rapid fall in temperature. 

Patient had a stormy time witli the bronchopneumonia, but left 
the hospital with normal heart outlines and good action. No 
retraction of intercostal spaces. (B jorkman ; Imerwol ; cf . Rhodes.®') 
Boy, aged eight years. Admitted as a case of appendicitis. 
Tentative diagnosis was bronchopneumonia, affecting principally 
tlie left lung, with possible pericardial effusion. Tlnee days later 
pericardial paracentesis; 6i- ounces of thick purulent fluid vnth- 
drawn, giving almost immediate relief. Two days later pericardio- 
tomy, after resection of part of fifth rib about l-o- pints of pus evacu- 
ated. Drainage tube inserted; discharge free. After first gaining 
some strength, the patient slowly lost ground, under symptoms of 
pyemia. Death. Examinations of the purulent discharge showed a 
double coccus (thought not to be pneumococcus by laboratory 
interne). Examination of tlie sputum for tubercle bacilli and 
pneumococci was made with negatiA-e results. According to the 
postmortem report, the left lung was totally collapsed and com- 
pressed to a very small size into the apex of the left chest. In the 
base of the right lung there was a cavity' about the size of a walnut, 
containing bloody purulent fluid. No communication between 
the pericardium and lungs or pleura. The collapsed left lung was 
explained by' the fact that the pleura was probably' accidentally 
opened during the operation. (Gcngcnbach, F. P.; cf. Eliot. ®^) 

Boy', aged four years. Severe bronchopneumonia. Pericardio- 
tomy, Resection of fifth cartilage; pleura not opened. Scro- 
purulent fluid and ty'pical pus from deepest part of sac, about 10 
ounces. No irrigation; gauze drain. Death in tlirce days. There 
was no e\'idence of, and no history' to suggest that the whole condi- 
tion was pyemia. The pus from the pericardium gave on cultivation 
an almost pure growth of Friedliindcr’s pneumococcus. (Robinson, 
11. B.; Case II.®’) 

S' Ilypcin, ISDf), Iviii. ISO; .\tn. SurR., 191 .S, l-xii. GOO. 

S’ Colorado Med.. 1900, iti, 19S. (A c35o of piinilent poriwrditH.) 

S’ Brit. Med. Jour., Xovember 2C, 1S9S, ii, ICOS. 
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ACUTE PERICARDITIS. 

By William H. Robey, Jr., M.D., 

INSTRUCTOR IN MEDICINE, HARVARD MBDICAD SCHOOD, AND VISITING PHYSICIAN TO 
THE BOSTON CITY HOSPITAL, BOSTON, MASSACHUSETTS. 


Tins paper is based upon a study of tlie protocols of eighty 
proved cases of acute pericarditis and the literature particularly 
of the last five years. It seeks to emphasize certain physical signs 
which have seemed of importance to the ivriter. 

Most authors, especially the writers of text-books, begin with a 
history of pericardial lesions. There is no record that Hippocrates 
observed the condition, but Galen noted it in animals and suspected 
it in man; various writers mentioned it, but it was not referred to 
as a clinical condition until described bj'^ Senac in 1749. Laennec, 
the father of auscultation, described a creaking sound over, the 
heart, but it remained for Collin, his chief assistant, to clearly 
demonstrate the pericardial friction rub and interpret its clinical 
significance. 

Anatomy. It is important for the student of pericardial inflam- 
mations to rehearse the anatomy of the pericardium — to have the 
anatomical relations of the sac to other structures in the thorax in 
mind is helpful in considering the subjective and objective sympto- 
matology. The pericardium is a conical serofibrous sac enveloping 
the heart and the first portion of the great vessels. The apex is 
directed upward and surrounds the great vessels about two inches 
above their origin from the base of the heart. Its base is attached 
to the central tendon, and part of the adjoining muscular structure 
of the diaphragm extends a little farther to the left than to the right 
side. It is separated from the sternum in front by the remains of 
the thymus gland above and a little loose areolar tissue below, 
and is covered by the margins of the lungs, especially the left. 
Posteriorly it forms the anterior boundary of the posterior medias- 
tinum resting upon the descending aorta, the bronchi, esophagus, 
trachea, and root of the left lung. Laterally it is covered bji the 
pleurjE, the plwenic nerve, with its accompanying vessels, descend- 
ing between the two membranes on either side. There are two 
layers, a strong dense fibrous layer and the serous layer, which 
invests the sm-face of the heart — Cohnlieim^ observed that normally 
the parietal layer is always in immediate contact with the visceral. 

Considering the intimate contact of the pericardium with almost 
all the structures of the thorax, it is not remarkable that pericarditis 
may be manifested in almost any portion of the thoracic viscera or 
even the abdominal, but still more remarkable that it may exist 
without giving a sign — Cohnheim pointed out that complete oblitera- 

I Lectures in Pathology. 

VOL. 153, NO. 4. — AVRih, 1917. IS 
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Incision was now made in tlie eighth interspace at the post-axillary 
line, 10 ounces of pus were removed, and a tube was inserted. 
Resection of a portion of three ribs was done later. The patient 
died within a week after the last operation. In the li^ht of post- 
mortem knowledge it appears that this case was a primary med- 
iastinopericarditis, which within two months was followed liy a 
purulent pleurisy. It would seem that the child presented a primary 
inflammation of the entire anterior mediastinum, which included the 
pericardiimi; the empyema was concomitant through contimiitv. 
(Edwards, W. A.'^) 

Patient was a soldier -nnth left-sided pleurisy following influenza. 
Empyema. Incision in sixth intercostal space; demonstration of 
general pleurisy, with considerable retraction of the lung. General 
improvement followed, but dyspnea persisted and became greatly 
aggravated three days after the operation. Paracentesis. Peri- 
cardiotomy. Incision G cm. in fourth intercostal space; escape of 
only a few drops of turbid fluid. Patient succumbed to asplmia 
a few minutes later; the operation having been too long delayed. 

Autopsy findings showed that anterior wall of heart was adherent, 
about a pint of pus was found behind and at the sides of the 
adherent heart. (Delorme and IMignon.”) 

Boy, aged seven years. Periearditis, followed by empyema. 
Pericardium was reached through left fourth interspace, and a 
considerable quantity of seropurulent fluid. Drainage tube. Con- 
siderable improvement. The fluid removed was albuminous and 
coagulable, and contained Staphylococcus pyogenes aureus. Em- 
pyema subsequently developed, fluid aspirated contained the 
Staphylococcus pyogenes aureus. Thoracotomy yielded 30 ounces 
of pus. Good recovery. (Peters, G. A.'*') 

INIale, aged thirty-six years. Old purulent encysted pleurisy, no 
acute course. Resection of two inches of fifth cartilage; i)leura 
not opened; incision of pericardium; escape of 15 to IG ounces of 
pus. Irrigation with hot water; edges of ])ericardium were sewed 
to skin. 

Death from Aveakness in fourteen hours. According to the post- 
mortem findings the origin of the pericardium apj)enrcd to be a 
collection of pus lying close to .the right of the sac between it and 
the lung and the chest Avail, AA'hich Avas the result of a jirevious 
pleurisy. (Ogle, C., and Allingham, II.'*^) 

Boy, aged clcA'en years. Old empyema. Resection of the sixth 
rib below and inside nipple. EA'acuation of 2 quarts of i)us. Irri- 
gation with sterile AA’atcr, gauze drain. Death in tAventy day.«. 
Allen; quoted by Roberts.'*®) 


TraIlS.^c!ion? ol tlic Medical Society of the Sf.atc of C-ilifoniin, JSO.'J, J). 1 
« Rev. de Chir., 1895. :tv, lOOS. 

“ Kdinlmruh Med. .lour., 190S, xiii. 209. runileiit iwricarditi' tomi.lic; 
empveni.T, npenitinn .'ind re<-overy. _ . 

« I..ancot, March 10. 1900, i, 09;?. Mu Jorri. .Mi.u. I.v9,, cxiv. 00.. 
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means of intrabronchial insufflation, using pure cultures of pneu- 
mococci in suspension. They produced a lobar pneumonia in each 
instance. The findings in the fatal cases were similar to those in 
man; empyema, pericarditis, septicemia. In the fatal cases the 
pleural cavities contained a large quantity of bloody fibrinopurulent 
exudate, the pericardium was inflamed, and a septicemia existed. 
The exudate from the lung, pleural and pericardial cavities contained 
as well as the blood, large numbers^ of capsulated pneumococci in 
pairs and short chains. In their non-fatal cases it does not appear 
that the pericardium Avas involved, although much the same lung 
area AA'as consolidated, but not as extensively. It Avould appear, 
therefore, that these results indicate that the pericarditis AA'as the 
result of a profound septicemia. 

The writer, working in the laboratory of Professor H. T. Ivarsner, 
produced pneumonia in ten dogs by the intrabronchial insufflation 
of pneumococcus cultures. Every effort Avas made to proA’^e the 
organism before and after injection. One dog died on the tenth day, 
showing inflammatory changes in the lungs, kidney, spleen, liver, 
and heart. In the other nine dogs the pneumonia ran a mild course, 
the kidneys and liver shoAA^ed moderate changes, but the hearts 
were normal. As far as the heart Avas concerned in the AAU’iter’s 
fatal and non-fatal cases the involvement occurred only in the 
presence of a profound septicemia. 

Torrey and Rahe^ in their studies in canine distemper occurring 
in a series of ninety dogs found areas of consolidation in over 90 
per cent, of lungs, Avhile pericarditis Avas observed in only 5 cases, 
all terminating fatally. In 2 the condition Avas associated Avith 
pleuritis, and in 1 instance, Streptococcus pyogenes, AAdiile in the 
others it Avas sterile. The Bacillus bronchisepticus readily produces 
pneumonia but not pericarditis. 

E. C, Rosenow^“ shoAvs in his animal experiments Avith strepto- 
cocci from rheumatic fever the greatest number of cases of peri- 
cardial infection corresponding Avith the observations of A’^arious 
clinicians. The interesting clinical point is that Avhen he alloAA^s 
a reduction in virulence by keeping the organism in culture media 
there is a marked falling off in the effect of the organism on joints, 
myocardium and endocardium, while the pericardium does not 
become involved; but when the Aurulence is increased by animal 
passage the effect is less upon the joints and more on the endocar- 
dium and pericardium, especially the pericardium. 

Robin and Fiessinger” state that gonococcus infections seldom 
attack the pericardium. These authors quote d’Argis, Avho, in 1895, 
collected 13 cases, and they report one case of their OAvn. Their 
patient Avas a male, aged tAA^nty-five years, with urethral discharge 

* Jour. Expor. Med., January, 1913. 

'“Jour. Am. Med. Assn., November 13, 1915. 

" Soc. m6d. des. hop. de Paris, 1912, xxxiv, S02. 
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tion of the sac was often enough a postmortem discovery for which 
no sj-mptoms during life had prepared us, and Osier confesses that 
it is more often discovered in the autopsy room than m the Y-ard. 
In some cases this may be accounted for by lack of watchfulness on 
the part of the clinician, by the failure to correctly interpret the 
relationship of various physical signs, a too common fault, or the 
lack of attention to tlie heart when pericarditis comes late in a 
progressively fatal case. 

Etiology. The principal change in recent years in the etiology 
of pericarditis is to regard all cases as of infectious origin. Osler^= 
in 1902, said that so-called idiopatliic pericarditis Avas rare, but 
cases could occur, chiefly in children, in whom there was no evidence 
of rheumatism or anj' local or general disease. hlcFarland’ says 
that there is always a focus of infection, but it is sometimes undis- 
coverable, and he quotes Bauer, of hlunich, who states that out 
of 3000 autopsies occurring yearly in his city he sees only two or 
three cases of so-called idiopatliic pericarditis. Demieville^ found 
but one case in the literature of twenty years, Virchow’s case of 
hemorrhagic tuberculous pericarditis, hlallory^ says that a variety 
of infectious agents may cause acute inflammation of the peri- 
cardial cavity. The most common are the Diplococcus pneu- 
monire, the Streptococcus pyogenes, the Staphylococcus aureus, and 
the tubercle bacillus. They probably never lodge here primarily, 
but come from lesions elsewhere — thus bj"^ direct e-vtcnsion or 
through IjTnphatics from the lung, mediastinum, or heart, or by 
the blood stream from any part of the body. 

Preble® in his series found pericarditis as a complication in pneu- 
monia, 34 per cent; rheumatism, 28.36 per cent.; chronic diffuse 
nephritis, 11.20 per cent.; tuberculosis, 10 per cent.; sepsis, 4.7 
per cent.; aneurysm, 2.6 per cent.; typhoid, 1.7 per cent. 

Sears' in his report found rheumatism associated in 51 of his 100 
cases, and a previous history with 40 others. Pneumonia or infec- 
tion with the pneumococcus was next with IS. In 7 cases clironic 
nephritis was the chief cause and in 5 plcurisj’ — chronic rheumatism 
and gonorrhea are both credited with 2 cases while 1 occurred in 
each of the following diseases: empyema, tonsillar abscess, acute 
nephritis, hepatic cirrhosis, and chronic fibrous pneumonia, which 
was apparently not tuberculous. There were 9 cases of idiojiathic 
pericarditis, but when we consider that some dated back as far as 
1SS2 it is not remarkable that 9 out of 100 should be so classed. 

Lamar and INfcltzer® produced pneumonia in fortj-two dogs by 


’ Prnclico of Modicino, 1002. 

’Jour. Am. Mod. As'n., December 7, 1001. 

< Rev. m6(l. de In SuL'ic romandc, Genevn. 1911, xxxi, -110. 
‘ Principles of PatlioIofric.al Hi'tolofo', lOM. 

‘Jour. Am. Med. As^n., December 7, 1001. 

’ Med. nnd Sure. Reports, Boston City Ilo'pif.nl, 1S07. 

* Jour. Exi>cr. Med., 1012, xv. Xo. 2. 
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The question of extension of the inflammation from adjacent 
organs, especially in pleuritis and pneumonia, seems still in doubt. 
Osler^® believed that it could occur by extension as a serious com- 
plication in pneumonia, and he reported, in 1902, that it was present 
in 5 cases of 100 postmortems he made at the Montreal General 
Hospital. He states that in simple pleurisy it is rare. 

G. A. Gibson,^® in 1898, said that it often had its origin by exten- 
sion in pleurisy and pleuropneumonia as well as in endocarditis 
and myocarditis, but he furthermore states that it must not be 
forgotten that in pneumonia the source of the pericardial infection 
may be through organisms conveyed by the blood, and pericarditis 
from pneumococci has been seen without pneumonia. Septic dis- 
eases of the mediastinal glands, mediastinal tumor (Bergmann®®), 
as well as destructive processes in the lungs, may produce peri- 
carditis by extension, while acute affections of the bones — ^the 
sternum and ribs in front and the vertebras behind have been seen 
to give rise to it. In one of our cases it was due to sarcoma of the 
mediastinum, but it was not classed as acute pericarditis. 

Preble®^ lays down rather definite statistics showing the ratio of 
pericarditis to the area of lung involved in pneumonia. He says 
that with unilobar pneumonia the chances of a pericarditis are 
1 in 40; with a bilobar or trilobar, 1 in 10; with a quadrilobar, 
1 in 5; with a pneumonia of the entire left lobe, 1 in 8. He feels 
that the danger is somewhat greater with a left than with a right- 
sided pneumonia. The writer has not found another author who 
has laid down such definite lines. 

Mallory in his book states that pericarditis may occur by direct 
extension, and Professor Councilman makes a similar assertion in 
his lectures. 

Sears®® in a study of 100 cases found 34, with evidence of some 
previous valvular or myocardial affection, and while he says it 
may be a coincidence, the number is so large that it is more probable 
that the preexistent lesions acted as a determining cause. Many 
of his cases were complicated by, or secondary to, pneumonia, 

, pleurisy, or both, either by direct extension or from a simultaneous 
infection. 

Brooks and Lippencott®® found in their 150 cases of pericarditis, 
pleural lesions present in 136. In well over half of these cases it 
appears that the pleural change is the more anterior, and that the 
pericardial alteration occurred later, though still back of this rela- 
tionship is the general disease or condition in the course of which 
the two membranous inflammations developed. They found a 
direct relationship between pericardial and pleural lesions best 

Practice of Medicine, 1902. Diseases of the Heart, 189S. 

Charite-Ann., Berlin, 1909, xxxiii, 92-101. 

Loc. cit. 

Am. Joun. Med. Sc., December, 1909. 


-- Loc. cit. 
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and acute rheumatism complicaterl by signs of pericardial fluid. 
Tlie\ aspirated at iMarfan s point (base of xiphoid) and removed 
Ji fibrinous serum which did not show gonococci. The ])atient was 
treated with injections of Wright’s vaccines, and made a good 
recovery. 

The writer has not seen a case of gonorrheal pericarditis, and in 
tlie 78 Boston City Hospital autopsy cases in the last ten years 
there is not one recorded. 

Triboulet and Harvier'- report a case of severe tj'phoid in a boy, 
aged eleven and a half years, death being due to perforation. Acute 
pericarditis was unsuspected during life, but at the autopsy 90 
grams of fluid were found in the pericardial sac. Cultures from the 
fluid gave a growth of the H-phoid bacillus. 

A. Pissary’® mentions pneumonia, bronclmpneumonia (especially 
in cliildren), gonorrhea, scarlatina, tj^phoid, tuberculosis, puerperal 
septicemia, streptococcus infections, but places rheimiatism first 
in etiology. 

jMobecourt’'* gives an interesting case of streptococcus peri- 
carditis in an infant; infection tlrrough the umbilical vessels at 
the time of birth produced a purulent peritonitis, with secondary 
purulent pericarditis. The purulent form, this writer thinks, is 
frequent in infancy because there is small defence against pyogenic 
organisms. This has not been the experience of Barkan and Lucas,’® 
but all these authors (Bovaird’®) agree that in small children the 
pneumococcus is the most frequent cause. Their articles contain 
exhaustive statistics on the etiology in infants and small children. 

I\Iarfan’“ says that pneumonia in children under six years and 
in older cliildren and adults, acute articular rheumatism are the 
primary causes of pericarditis. 

Of the 78 proved cases in our series, in 58 some form of acute 
infection was recognized before death. Pneumonia was diagnosed 
28 times and acute pneumonia or plcuritis was found 49 times at 
autopsy. Of the 28 diagnoses of acute pneumonia, acute pericar- 
ditis was discovered before death in only 4 instances. It occurred 
in diphtheria 4 times, in clironic interstitial nephritis, 3; appendix 
abscess, 1 ; cerebrospinal meningitis, 2; scarlet fever, 5; general 
peritonitis, 3; chronic cardiac, 4; malignant endocarditis, 3; g.all- 
stoncs, 1; thoracic aneurysm, 3; erysipelas, arteriosclerosis, ulcera- 
tive colitis (TB) and gangrene once each. The clinical diagnosis 
of acute arthritis does not appear in the series, and Avhile we have 
all seen acute pericarditis accompany this condition many times 
the mortality must be low as compared Avith pneumonia. 

'’Bull. Soc. mM. do hop. do Pnris. 1911. 

” Clinique, Paris, 1913, viii. 730-739. 

Jour, do in6d. do Paris. 1913, xxv, 38-3-388. 

Boston Mod. and .Sure. Jour., 1912, clxvi, ^ 

’'Mod. and Surjt. Report, Presbytori \n Hospital. New lork, 1912. 

” Soinainc ni6d., Paris, 1913, xxxiii. 
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states that the greater number of cases occur without pain. James 
Mackenzie^^ calls attention to the absence of pain in a good many 
cases. Poynton^® says it may occur with little discomfort and no 
pain. Pain was present in 65 cases in the series of 100 reported by 
Sears, and when absent its place was taken by a sense of oppression 
in the chest. 

Babcock^® found pain in the majority of his cases, or if not, a 
sense of distress. 

It has seemed to the writer that a good many patients with acute 
disease of the heart, while they do not have actual pain in the heart, 
still Avhen one asks if ice over the precordia makes them feel more 
comfortable, they generally say that they prefer to have the ice 
kept on. 

Blumer®° states that pericarditis is often almost without pain. 

Billings®^ does not mention pain in his text, and in only one case 
history. 

In the protocols of the 78 cases in our series, pain was not a 
striking feature, and was observed 26 times — in 17 of the 26 cases 
there was either acute pneumonia or disease of the pleura, in 2 
others chronic disease of the myocardium, and in 1 aneurysm of 
the arch of the aorta, leaving but 6 cases out of the 26 with pain 
directly over the precordia. 

In the 2 cases of purulent pericarditis with operation (one 
recovered, the other died without autopsy) pain was not observed 
at any time. 

It has been the witer’s experience repeatedly in cases of slight 
dry and serous pericarditis lasting a few days to note the absence 
of pain, although in this study no conclusions from figures can be 
given. 

It must be remembered that many of the patients in our series 
were seriously ill at Jlie time of entrance to the hospital, and their 
general distress was so great that they may not have noticed peri- 
cardial pain. 

The cause of pain is difficult to determine. The pericardium, 
like other membranes, the peritoneum and pleura, are insensitive 
when normal, but if inflamed, pain is produced. Special work seems 
necessary on this subject. 

Poirier®® says it is very probable that the left pneumogastric 
and the nerves of the cardiac plexus give off also several nerve 
fibers to the fibrous layer. 

The skin over the precordium is sometimes tender because of the 
connection between the upper intercostal nerves and the ganglia 
and nerves of the cardiac plexus (PiersoP®). 

” Diseases of the Heart, 1908. =« Pediatrics, New York, 1910, xxii, 353-363. 

Diseases of tire Heart and Arterial System, 1905. 

Jour. Am. Med. Assn., .Inly 18, 1914. 

’• Ibid., December 7, 1901. 

” Anatomy. m .Anatomy. 
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shown in the acute serofibrinous cases, in which out of a total of 
67 instonces, 60 showed pleural changes. In 36 of these the lesions 
were^ identical. These authors were unable to trace any direct 
relationship between pericardial and endocardial disease. For 
example, in their serofibrinous cases, 46 of wdiich were caused by 
bacteremia of some variety, only 10 showed acute endocardial 
changes; 7 of these were unquestionably rheumatic and bore no 
other relation to the pericarditis than that both had probably a 
common etiology. 

Sinnhuber,-^ believes that acute articular rheumatism is the 
foremost cause of pericarditis, then pneumonia, tuberculosis, 
scarlet fever, influenza, typhus abdominalis, recurring fever, cere- 
brospinal meningitis, malaria, erysipelas, osteomyelitis, pyemia and 
sepsis, gonorrhea, scurvy, leukemia, and certain forms of cirrhosis 
of the liver. He also states that it can arise from diseases of tlie 
neighboring organs, endocarditis, myocarditis, diseases of the pleura, 
especially on tlie left side, perforation of the esophagus from a 
foreign body, caries of the sternum and ribs, and as a sequel of 
aneurysm. 

In our series cultures were not always made, but in the 78 cases 
the streptococcus was recovered 19 times, the pneumococcus 17 
times and staphylococcus S. In one of the cases of cerebrospinal 
meningitis the meningococcus Avas recovered from the brain and 
pericardium, and in tlie other case the heart’s blood showed strepto- 
cocci, and the pericardium, staphylococci. 

Sympto.ms. The symptoms of pericarditis are so varied and the 
onset so insidious in some cases that Osier and almost every other 
author has been led to say that many cases run their entire course 
Avithout recognition. When it comes on A^ery gradually, or is the 
only manifestation of an obscure focus, or is A\"ell established Avhen 
the patient comes under obserA'ation, detection is sometimes most 
difficult if not impossible. The importance then of a thorough 
physical examination of the heart and lungs at the first visit, ivith 
subsequent dailj'^ examination augmented by careful notes and 
charts, is obvious. It is Avell to mark out the percussion lines on the 
chest and to test them daily for any change. The intensity of all 
tlie heart sounds, their relation to one another, and the character 
of murmurs should be carefully noted. 

Pain is an important subjcctiv'c sign and one Avhich a good many 
practitioners exTiect to find. Pleurisy is almost immediately painful, 
and so it is thought that pericarditis Avill be; but one should not 
expect to liaA'c the patient complain of pain as he does in pleuritis. 

A. McPhedran“ says that pain is generally present, and 
Sibson, Avho found it in 70 per cent, of his cases. L. V. Schrotter* 


=' Dio ErkrnnkuiiKcn ties Ilcrzboutels und ihre ndiandlunK. Berlin, 191U 
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because the infecting agent is carried to the sac by the blood, and 
at that point the blood supply is richer. 

Rosenow'^'’ found in the pericarditis of animals that hemori'hages 
usually surrounded a relatively large artery. In some of the sec- 
tions the artery was the seat of thrombosis, or accumulation of 
leukocytes along the intima in the area of the hemorrhages. Some 
of the leukocytes contained organisms, and in one instance typical 
organisms were found directly in the wall of an artery which showed 
mural implantation of leukocytes adjacent to an area of hemorrhage 
in which exactly similar organisms were found in small numbers. 

Mallory‘S says that it may occur anysvhere in the pericardial 
sac. In one case of the series of 7,S autopsies of acute pericarditis 
the inflammation was found about the great vessels, but more often 
it involved the entire sac. In animals the focus can be more readily 
studied while the human subject often does not die until the entire 
sac is involved. 

In the experiments of Walker and Christian^^ in the production 
of pericarditis by the injection of spartein sulphate and adrenalin 
chloride, the inflammation was usually adjacent to the left ventricle. 

The chief difficulty seems to be in distinguishing the rub from 
a valve murmur. The rub even when faint will generally have a 
jerky, grinding, or leathery quality. Because of the more active 
movements of systole it may seem to be wholly a systolic sound, 
but by listening carefully a sound of similar quality, sometimes very 
faint, ■will be heard in diastole. The rub may be mistaken for a 
valve murmur even by the most experienced. Three years ago, when 
looking for a case of aortic stenosis to show the students, I was 
told by the house physician of a colleague, distinguished as a 
specialist in circulatory diseases, that they had a case in Ward M. 
The patient, a man, aged twenty-seven years, was convalescent 
from an acute multiple arthritis. He looked well and said that he 
was absolutely free of his discomforts. On listening to his heart 
he was found to have over the second interspace to the right of the 
sternum a rough, grating murmur, systolic in time. On listening 
carefully, however, a similar murmur, very faint, was heard in 
diastole. There were absolutely no cardiac or circulatory signs indi- 
cating aortic stenosis or regurgitation. In the absence of these con- 
firmatory signs of valvular disease, outside of the precordia and tak- 
ing into account the history of recent rheumatism, it seemed more 
probable that he had a pericardial friction rub. Two days later 
the rough sound, with its fainter diastolic, was heard over the third 
interspace to the left of the sternum, the following day over the 
fourth, and by the fifth day it was barely audible just above the 
cardiac impulse, and then disappeared. Within two months a 
consultation was held at the hospital to decide whether a patient 

Jour. Infect. Dis., May 16, 1915. 

■•s Tr. Assn. Am. Phys., 1910. 
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Ivrelil^’ quotes Goldscheider,^ who denies tlie existence of special 
nerves of pain. He continues with the statement that every sensa- 
tion produces at the same time a more or less definite impression 
of the place whence the sensation has come. In the case of the eyes 
and skin the localization is very accurate; in the case of the mucous 
membranes near the outside of the body it is somewhat less accurate; 
in the case of the mucous membranes and the organs within the 
body it is inaccurate and entirely unreliable. Howelk'^ also makes 
this last statement. 

Albutt'*" states that there are cases in which the pain is like that 
of angina pectoris, and refers to several observers, Sibson, Byron 
Bramwell and others. 

In studying the subjective sj-mptoms of pain and a feeling of 
distress in the precordia or chest in pericarditis, it seems to me 
tliat it makes a great difference whether one builds his statistics of 
pain on clinical or autopsy observations. When one considers that 
only about 50 per cent, of the cases are recognized, and of that 
munber about one-half have precordial pain, it makes tlie pain a 
small factor. 

Pericardial Friction. In a pericarditis which remains dry or 
rather has but a moderate increase in fluid the sole physical sign is 
the to-and-fro friction rub. It is generally heard, if only for a few 
hours, in almost every case of plastic pericarditis. 

Billings^® says it is present in every case at some time in its course, 
and by systematic examination it will be found. 

MePhedran'’’ thinks there are many cases in which it is not 
found, “but once distinctly heard it can scarcely be confounded 
with anjiJiing else.” The vTiter feels hardly able to make such a 
sweeping statement, iMeeting a considerable number of students 
of all ages every year in tlie Graduate School of Medicine of Harvard 
University, it is uncommon to have a student recognize a pericardial 
friction rub. Three years ago a very able practitioner from ^'^ermont 
told me that he had been in practice thirty years and had never 
heard a pericardial rub until he came to our clinic. This is not 
surprising when one considers tliat acute pericarditis is not such a 
very common complication, having been diagnosed clinically but 
100 times in 34,467 medical p,aticnts treated in the wards of the 
Boston City Hospital during the last ten years by physicians giving 
a good deal of time and thought to diseases of the chest. Acute 
pericarditis has been found 78 times in 1553 autopsies during the 
same period. 

jMany writers speak of the pericardial changes beginning at the 
point where the membrane is in contact with the great vc.sscls, 


Clinir.ll Patholopj'. 1009. 

-■* Text-hook of Pliy.'iolofO'. 1013. 
I.oc. oil. 


** Ueher <lcn .Sclimerr, Berlin. IS'ii. 
I0i‘^e.'i'‘e« of the -\rterie«, 11*1.,, 
lx)r. cit. 



ROBEY; ACUTE PERICARDITIS 


539 


because of the very distinct cardiac impulse. A second roentgeno- 
gram was taken, showing ah increase in size, and upon aspiration 
about 150 c.c. of bloody serum were removed, with considerable 
relief to the patient. In these cases almost all authors, Billings,^® 
Babcock,'*'^ J. Mackenzie,^® Cabot, Musser,®® Parkinson,®^ call 
attention to the small area of dulness in the left back just inside 
the angle of the scapula, described by Ewart, and produced by 
mechanical atelectasis of the compressed lung. 

Moog®^ adds one case to a report of four others of pericardial 
effusion punctured in the rear. He tapped the pericardium through 
the fifth interspace in front and evacuated 130 c.c. of hemorrhagic 
fluid; two days later he evacuated 90 c.c. in the same way. The 
symptoms from compression of the lung soon retiu’ned, but two 
punctures at different points brought no fluid. Then he introduced 
the needle in the rear in the eighth space and obtained 600 c.c. of 
the effusion, the same amount the next day; and five days later 
400 c.c. Air got in during the later puncture, and pneumothorax 
developed with some effusion, but this gradually disappeared with 
all the other symptoms. The patient made a good recovery. 

Pauly®® calls attention to the signs in the back. 

Curschmann®^ reports 3 cases of successful paracentisis in the 
back at the eighth interspace. 

Mackenzie®® reports having tapped a purulent pericardial effusion 
from the back in mistake for an empyema, his mistake arising from 
not having ascertained the position of the heart’s movements. 
He says that had the case been one of pleural effusion he would 
have found the heart beating to the right of the sternurn, but the 
whole left chest was dull, so that the idea of it being a pericardial 
effusion did not occur to him. One of my hospital colleagues told 
me that he made a similar mistake two or three years ago. 

R. C. Larrabee and the writer tapped a boy, aged ten years, just 
in front of the left midaxillary line, removing several ounces of 
bloody fluid. The almost immediate cessation of cardiac distress 
convinced us that we had put the needle into the pericardial instead 
of the pleural cavity. 

The pukus paradoxus, which is small and feeble during inspira- 
tion, was formerly considered as important, but it occurs in other 
conditions and even in the normal subject. 

Musser,®® Cabot,®’' West,®® and many others mention it, but do 
not regard it as important. In one case in the writer’s series it was 
noted. 
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had double aortic disease or pericarditis. The same considerations 
decided in favor of pericarditis. 

The rub often moves from daj^ to day, and is sometimes made 
more intense by pressure vith the stethoscope. \Mien the rub 
disappears it may mean that the plastic pericarditis is quieting 
down or fluid is accumulating. ° 

Fluid. In many cases, tlie majority in fact, a little increase in 
fluid occurs and then quiets down. It is not recognized clinically, 
as it gives no physical signs because the sac is distensible and tl'ie 
added pressure causes no embarrassment to the heart or circulation. 

Poynton^^ says that paracentesis is rarely needed in childhood, 
thereby indicating the frequency of spontaneous absorption. 

The cardinal points which have always been taught are increase 
in the cardiohepatic angle, increasing faintness (distant) of the 
cardiac soimds, the disappearance of fiie cardiac impulse, and the 
pulsus paradoxus. 

Percussion should be performed daily or oftcner marking out 
carefully the cardiac borders. The angle of cardiohepatic dulness 
will be found to increase with increasing fluid. James hlackenzie^* 
says that the dulness will also reacli up to and above the second 
rib and the area mapped out will have a somewhat pear-shape 
appearance. This shape has been seen several times by the writer, 
and in a roentgenogram the enlarged area looks like a paper bag filled 
witli water and set down upon a table. In comparing tliese roentgeno- 
grams with those from dilated hearts the line in tlie latter is almost 
always a curve inward as it approaches the liver. If the increase 
is due to enlarged liver it can generally be distinguished by a study 
of other pericardial signs of effusion, such as a faintness of heart 
sounds and disappearance of the cardiac impulse. 

Emphysema may mask the heart sounds so that there may be poor 
sounds with a good pulse, as is often the case in pericardial effusion. 
^^^len tliere is a left pleural effusion tlie heart may be pushed to 
tlie right and the border between tlie pleura and the pericardium 
will be lost. Aspiration of tlie pleural fluid should reduce the cardio- 
hepatic angle, and if it does not, after tlie heart has had time to 
return to its normal position, pericardial fluid should be suspected 
(Cabot'*^. 

Shifting dulness has not been helpful to the writer. The fluid 
is generally under such tension between the myocardium and the 
fibrous parietal pericardium that it is not clear how it could shift. 
When the fluid is posterior the heart may be pushed forward and 
there may be no diminution in the cardiac impulse. In a case seen 
in consultation the increasing cardiohepatic angle and signs of 
distress raised the question of fluid. A roentgenogram showed the 
characteristic pear-shaped enlargement; still, we hesitated to aspirate 
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the abdominal muscles were held because of the pain. The heart 
was normal in size and situation. Upon opening the abdomen in 
the median line nothing was found except a very large and con- 
gested liver. At the autopsy the pericardium was found to be 
5 mm. thick and contained a considerable amount of bloody fluid 
with soft fibrin, free and attached. Cultures were not reported. 

The writer thinks that the shallow breathing in the left back 
may have been due to the pericardial pressure — ^Ewart’s sign; 
the congested liver, to pressure about the great veins within the 
sac. The heart valves were normal. 

I was once asked to see a physician’s wife who had been taken 
to a private hospital with a diagnosis of appendicitis. Certain 
features in the case prompted the surgeon to ask for a medical 
consultation. The history was that she became easily tired and a 
little short of breath on exertion. She had had three attacks of 
abdominal pain, which seemed to bear a relation to her menstrua- 
tion. On physical examination a marked mitral stenosis was found 
and an enlarged and tender liver. By resting the heart the liver 
reduced in size and the attacks of pain ceased. 

Calvert®^ believes that in pericarditis with effusion the right 
lobe of the liver is low, varying in its position from the 5th space 
to the 6th rib; in dilatation of the heart the right lobe of the liver 
is high from the 4th to the 5th rib. He reports 2 cases of peri- 
carditis to confirm this. 

The writer has not met with tliis sign nor has he found mention 
of it elsewhere, but it seems extremely doubtful if it would give 
much help. Turrettini®® studied a sign noted by Josserand,®^ and 
Mouriquand and Roubier®® of impending pericarditis or endocar- 
ditis. Turrettini observed this sign, “Eclat clangoreaux disastolique 
au foyer pulmonaire” in 2 cases, a sudden and violent clanging 
diastolic sound in the pulmonary area. The pulmonary second 
sound was very pronounced and the vibration could be felt by the 
hand. The second aortic sound was perceptible, but less marked, 
a friction rub developed soon after. His cases are not very helpful, 
as one patient had chronic nephritis with hypertrophy and dilata- 
tion and the fibrinous pericarditis developed slowly while the patient 
was under treatment, and the other was similar without autopsy. 
In two other cases of pericarditis from the spread of a pleural 
process this peculiar clang was never heard. He believes the sound 
to be important because it enables one to recognize incipient peri- 
carditis, and by instituting treatment in time to possibly ward it 
off. The writer does not find in the literature any other observers 
who have made use of this sign. In clmonic nephritis the diastolic 

“Arch. Int. Med., 1909, iii, 92; Jour. Am. Med. Assn., August 27, 1910. 
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Taussig” says that ordinarily the dicrotic wave in the radial 
sphygmogram does not vary in size with the phase of respiration. 
In pericarditisj however, it beconies more or less exaggerated, 
sometimes greatly so, during inspiration. He studied 5 cases, 
making this observation in all. 

The writer has not had e.xperience with the following signs; 

Wynter” believes that absence of tlie abdominal respiratory 
movement is an indication of pericarditis. He reports 2 cases 
in w'hich the remarkable stillness of the abdomen led to a diagnosis 
of acute abdominal lesions, pericarditis being discovered later. It 
is a valuable sign, he thinks, as it may precede and outlast other 
indications. The inflammation of the pericardium may cause 
reflex inhibition of abdominal movement some days before the 
appearance of the ordinary clinical signs. It is more apparent with 
a fibrinous exudate. He reports 10 otlier cases in which he found 
this sign. 

HTien we remember tliat the base of the pericardial sac rests 
upon the diaphragm it is quite as possible to give abdominal sj-mp- 
toms as in the w’ell-known instances of inflammations of tlie pleura 
and lung. 

In the only cases in om series in which abdominal pain w'as 
noted there was definite disease of the abdomen. 

Cobb'i has reported a case of acute serohemorrhagic pericarditis 
in a boy, aged eleven years. He had never been sick until ten days 
before Cobb saw' him, w'hen he had an acute coryza, with tlie excep- 
tion that he complained of a little pain at the apex of the left lung 
on deep inspiration. His physician found nothing but a few' slight 
friction rubs, w'hich disappeared w'ithin tw'cnty-four hours. The 
temperature did not go above 100.5° F., and became normal at the 
end of the third day. Three days after apparent recovery and five 
days before Cobb saw' him he ate heartily of apples and ice-cream, 
W'as seized with a sudden attack of abdominal pain, w’hicli made 
him cry out and w'rithe on tlie floor. He vomited several times in 
this attack; the temperature was 100° F., but nothing could be 
found on physical examination. He recovered in a few' Jiours and 
was apparently as well as ever. Three days later he had some 
nausea and vomiting, and complained of abdominal pain. This was 
followed by a day of comfort, when he again had nausea, vomiting, 
epigastric pain, and pain in the right hv'pochondrium well down in 
the flank. He was apparently very sick, w'itli a rapid and irregular 
pulse. In the epigastrium and right and left hypochondrium there 
was exquisite tenderness. After careful examination of the chest, 
nothing abnormal was found except the respiration in the left b.ack 
W'as somewhat shallow', apparently due to the tenseness in w-hich 
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to determine the plan of treatment. The point of puncture is decided 
by the physical signs and the roentgen-ray. 

Pendlebury^o says the spot chosen for introduction of the aspirat- 
ing needle, of not less than one-tenth in diameter, is in the 5th left 
interspace, one inch from the margin of the sternum. By choosing 
this spot injury to the pleura and danger of woimding the internal 
mammary artery will be avoided. The most careful aseptic pre- 
cautions must be observed, and he advises incising the shin before 
putting in the needle. He urges careful attention to the first few 
drops of fiuid to avoid injury to the heart. These directions are also 
given by Friedrich Pels-Leusden,^^ who adds that we may in the 
above method occasionally prick the heart, and furthermore says 
that we may go in the mammary line in the 5th space in which the 
mammary artery and the heart are not imperilled, but where we 
must necessarily go tlu'ough the pleura. Curschmann advises 
puncture always far outside at the limit of dulness and to go without 
fear through the pleural cavity, even if the latter is matted down 
by adhesions, so as to be sure not to injure the heart. 

Ogle ^2 advises introduction of the needle slowly and steadily, and 
as soon as it is through the skin the aspirator should be connected 
and the glass index watched for the first indication of fluid. 

The writer has had his chief experience with the above method. 
Blechmann''® in an exhaustive article discusses the various methods 
of exploratory puncture. The one already described by Pendlebury 
(Dieulafoy'^^), the left parasternal (Delorme and Mignon'^^), the 
right parasternal (Rotch'^®), and Marfan’s'^’’ epigastric xiphoid 
route. 

As Curschmann says, no definite rule can be laid down in any 
case. We must be guided by the area of dulness, the findings by 
exploratory puncture and the roentgen-ray. 

In our other case of purulent pericarditis following pneumonia 
the right border of cardiac dulness extended until within 2 cm. 
of the right nipple, and exploratory puncture was made in the 4th 
space to the right of the sternal margin and the operation followed 
the same line, the 4th and 5th costal cartilages being resected. 
This patient made a good recovery and the discharge ceased in 
three weeks. 

The ehief worry of the novice in exploratory puncture is the 
fear of wounding the heart. Sears’® says: “That the danger arising 
from wounding the heart is theoretical rather than real received 
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second sound is often^ sharp' and ringing, until the systolic blood- 
pressure falls and cardiac compensation fads. 

The knee-chest position has been considered by Rieux^^ to be 
of diagnostic value. The VTiter has never seen a case of pericarditis 
v-ith tliis sign. In diseases of the chest patients assume tlie most 
comfortable attitude for breathmg. 

The diagnosis in dry pericarditis rests solely upon the to-and-fro 
friction rub. The fluid wliich usually follows may be so slightly 
in excess of the normal as to escape detection and with the disappear- 
ance of the rub nothing further may be found, or tliere may be a 
gradual or rapid change in the area, the obliteration of the cardio- 
hepatic angle, dulness extending to and above the second rib; tlic 
disappearance of the cardiac impulse; the faintness of tlie cardiac 
sounds; increasing cardiac distress sometimes out of proportion to 
the cardiac findings; cyanosis and signs of embarrassed circulation. 
In a man, aged thirty-two years, who had been ill two weeks with 
pneumonia, was getting better and then began to grow worse, the 
right border of the heart was 7.5 cm. from midsternum, tlie left 
border 14 cm. The apex beat was indistinctly felt in the 5th 
space witliin the nipple line. The cardiohepatic angle was distinctly 
obtuse. The striking point was the difficulty of hearing anjdhing 
in the way of heart sounds. The abdomen was practically negative, 
and there was no sign (Ewart) in the back. Dr. G. G. Sears, who 
saw tliis patient shortly after he entered the hospital, immediately 
made a diagnosis of pericarditis witli effusion, based on the rapidity 
of respiration, hoarseness of voice, size of cardiac dulness, and lack 
of heart sound with a fairly good pulse. The roentgen-ray confirmed 
the diagnosis. A needle inserted in the fifth space at the left outer 
border of cardiac dulness gave 20 c.c. of seropurulent fluid. At 
operation about 2 quarts of pus were removed. The patient seemed 
relieved, but died a few hours later. 

Sears*^^ has said that unresolved pneumonia is a pathological 
mjA;!!. If the temperature keeps up and the signs persist after due 
course of time, something is amiss. If we can exclude complica- 
tions outside the lungs as a cause of fever, c. g., otitis media, peri- 
carditis or endocarditis, one arrives at a diagnosis by exclusion of 
either pulmonary abscess or empyema, and of these the latter is 
vastly more common. These words might also be used in discussing 
pericarditis; sometimes the pleural cavity is aspirated first in doubt- 
ful cases (Ortner®®); Harrigan®® thus e.xcluding paracentesis of the 
pericardium or proving its necessity. 

We will speak of paracentesis as a diagnostic as well as a thera- 
peutic procedure. It is necessary in cases progressing unfavorably 


« P.-iris mfd., 1912-13, xi. 1S5-101. 

Boston Med. and Surg. Jour., November 25, 1915. 
" Deutsch. mod. Wchnschr., Leipzig.. 1910, xixvi. 

'• Ann. Surg., Ivii, 1913. 



ROBEY: ACUTE PERICARDITIS 


545 


large amounts may accumulate. Kay®® reports a case in wliicli at 
autopsy 3500 to 4000 c.c. were found. 

When th^ fluid is in large amount the pressure symptoms on the 
auricles and great veins may become marked, and death may result. 
Another danger (M’Phedran®'^) 'is the interference by pressure with 
the coronary blood supply, this favoring degenerative changes in 
the structure of the heart. 

Treatment. The question of injection into the pericardial sac 
after removal of the fluid is unsettled. Few observers can see any 
advantage, and almost all regard attempts at local medication to 
be harmful. Washing out the sac even with normal salt solution is 
Avithout supporters. The object of any form of local treatment is to 
prevent adherent pericardium. 

Wenckebach®® obtained good results by introduction of air. 
He removed the fluid and put in one-half the volume of air. He 
suggests using nitrogen or oxygen. 

Wilbur®® quotes McPhedran, who advises in pyopericardium 
the injection of a 2 per cent, liquor formaldehyde in glj’^cerin, as 
is sometimes used in empyema. 

Rehn®° injected dogs’ hearts ivith tincture of iodin and with 
aleuronat, produced synechia, and then checked adliesions by 
injections of sesame oil. Wilbur suggests the use of some oil, such 
as liquid petroleum. 

In pyopericardium, free incision with drainage is indicated 
as in empyema. Manual removal of fibrin is sometimes necessary. 

Medical treatment is thoroughly discussed in several good text- 
books. Ice is of value and is used in every case in the Boston City 
Hospital AA^ether there is pain or not. I always ask the patient 
if it gives him comfort, and he generally replies in the affirmative. 
Be sure tliat the ice-bag is not too heavy — it is sometimes an added 
burden to a laboring chest. 

Rubino®^ found that he Avas able to produce pericarditis in 
animals by the intravenous injection of cultures of pyogenic cocci 
only AAdien ice Avas simultaneously applied to the chest. On this 
ground, ice has been objected to as a therapeutic measure, but 
Rubino probably severely chilled the animals and lowered their 
resistance. 

The treatment by drugs is nearly useless, but whatever is done is 
generally indicated by the infective process. 

In rheumatism the salicylates are of undoubted value. It has 
been said that they sometimes depress the heart, but it is more 
probable that the depression comes from the toxemia. 


Penna. Med. Jour., 1911-12, xv. s" l^oc. cit. 

**Ztschr. f. klin. Med., Berlin, 1910, Ixxi, 

Jour. Am. Med. Assn., July 25, 1914. 

*“Arch. f. klin. Surg., Berlin, 1913, cii. 

Arch. Ital. de Biol., 1892. 
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another illustration in one of these cases when the needle thrust 
into the 6th interspace just to the right of the sternum entered a 
solid body which pulsated and caused it to describe an arc of one 
and a quarter inches with each beat. No harm results.” 

Ewart considers the removal of blood sometimes most beneficial, 
and Sharkey"® reported a case in which the blood came through the 
trocar in jets. It did the boy a great amount of good. 

BjTon BramwelB® reports a case of continued hemorrhage into 
the pericardium from puncture of the ventricle. 

In rabbits, blood is removed from the ventricle for therapeutic 
purposes without doing the rabbit any liarm. 

Cushing and Branch®^ in their report on work done in the produc- 
tion of clironic valvular lesions in dogs found that in spite of the 
most rigid asepsis neither the pericardium nor the pleura with- 
stand operative measures with amiJiing like tlie resistance which 
the peritoneum exliibits in the face of similar manipulations. A 
considerable number of tlie animals which recovered and were 
subsequently sacrificed showed evidences of a slight degree of infec- 
tion. They add, however, that no one who has not had e.\'perience 
with operations on animals can have any idea of the amount of 
handling the heart ^vill stand without injury. 

In Harrigan’s®® case of temporary arrest of the heart beats follow- 
ing incision of the pericardium for suppurative pericarditis, the heart 
was seen lying still, but it began to beat again as soon as gauze 
was introduced into the sac. This was a feeble child much exhausted 
by a long-standing infection, but recovered from the immediate 
effects of the operation. 

Sears calls attention to the fact that tlie heart is more apt to 
show signs of embarrassment with arrliythmia and enfecblemcnt of 
the pulse when the effusion begins to form, later when the sac begins 
to distend the circulatory signs are less mgent. In accord with 
this are the findings of Heitler,®® who electrically and mechanically 
stimulated the \nsceral pericardium, thereby considerably disturbing 
the cardiac rhjdlun even after section of the cardiac nerves. He 
found the left ventricle excitable, especially over the upper tliird; 
the right ventricle is not markedly excitable except close to the 
suleus, while the apex is variable. 

Mackenzie®^ has never found any serious embarrassment from 
extensive pericardial effusion. The pericardium normally is an 
inelastic bag, but with inflammation it becomes distensible. 

Chatin®^ found that the amount of fluid which could be forced 
into a normal pericardium was 700 c.c., but in inflammation very 

■* I^jncct. December G, 1902. 

>' Jour. Med. Research, Fobruarj', 190S. 

ss Wiener ktin. Wchnsehr., 1S9S, No. 3. 

Rev. de iiiid., .Juno 10, 1900. 


Clinical Studies. 
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especially when an accompaniment of acute arthritis, treatment 
of the infection and local applications to the precordia will often 
suffice. When the progress is unsatisfactory, the physical signs 
increasing, and the diagnosis doubtful, paracentesis is imperative. 

7. Frequent examinations during the infection and for some time 
after are very important. A thorough search for and the eradica- 
tion of foci should be conducted in every case. 

The writer wishes to thank Dr. Sears, Dr. Councilman, and Dr. 
Mallory for many valuable suggestions, and the members of the 
Visiting Staff of the Boston City Hospital for the privilege of refer- 
ring to the records of their cases. 


A TREATMENT OF GASTRIC ULCER BASED UPON ESTAB- 
LISHED CLINICAL, mSTOPATHOLOGICAL AND 
PHYSIOLOGICAL FACTS.^ 

By Frank Smithies, M.D., 

GASTRO-ENTEnOLOGIST, AGGESTANA HOSPITAE, CHICAGO; INSTRUCTOR IN MEPICINH 
AND DEMONSTRATOR OF CLINICAL MEDICINE IN THE UNIVERSITY OP MICHIGAN. 


Even a casual acquaintance with the literature of peptic ulcer 
demonstrates that treatment of the affection has been largely 
empirical. Various types of therapy appear to have obtained a 
vogue because their application either relieved symptoms or 
appeared to prevent a fatal issue. Success of a mode of treatment 
has been judged mainly from its effect upon the immediate condi- 
tion and not with respect to the ultimate outcome of the affection. 
It is most unusual to observe statistics of hospitals or private prac- 
tices that indicate the status of patients treated after intervals of 
five to twenty-five years. Hospital records generally state that a 
peptic ulcer patient has been discharged either '' cured,” “improved,” 
"not improved,” or has "died.” With exception of the fatal cases, 
facts are usually not available regarding the future course of the 
ailment, inasmuch as these patients frequently seek the advice of 
another physician should their disability return after a long and 
expensive course of treatment at the hands of a former physician. 
It is also of interest to observe that of a half-dozen experts non- 
surgically treating peptic ulcer by radically different regimes the 
pereentages of eure show a range of but five to ten points. We have 
also been impressed by the fact tliat at the most competent hands, 
certain ulcers resisted all types of treatment alike. It has seemed to 
us that unsatisfactory as the treatment of peptic ulcer might be. 


' Read at the Annual Meeting of the American Gastro-ontorological Association, 
Washington, D. C., May 8 and 9, 191G. 
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Pericarditis occurring before the crisis of pneumonia is apt to 
mean an overwhelming toxemia, and the prognosis is very grave. 
Later, after the patient has begun to improve, the effusion' is often 
purulent, and the treatment has been discussed. 

The diet should be light and easily assimilable, as in cardiac 
and acute infections. 

Absolute rest in bed until the signs of pericarditis have ceased 
and the heart has fully regained its tone is of vital importance. 

Conclusions. The conclusions from the literature and the series 
of cases are: 

1. Acute pericarditis is a secondary affection. Several other 
lesions were found in every case in the 78 autopsies. 

2. The extension from adjacent structures is probably uncommon, 
the vast majority of cases occurring from infection of the sac through 
tlie blood stream. 

3. Pain in the precordial area is not as common as is snpi:)osed. 
A good many mild cases pass unnoticed because there is neither 
pain nor distress. In rhemnatism with an acute heart the pain and 
arrhythmia may be noticeable at first, but later when all structures 
of the heart are involved the picture is one of general cardiac and 
circulatory embarrassment. Pain is so much more common in 
pleuritis, and pneumonia plays such a factor in pericarditis, that 
it is often difficult to separate the two. 

4. The difficulty in diagnosis is illustrated by the fact that acute 
pericarditis was recognized clinically only 100 times in 34,407 
cases and 12 times in 78 autopsies at the Boston City Hospital. 
Pneumonia is the chief agent in the production of purulent and of 
fatal pericarditis. Rheumatism may cause a greater number of 
cases of all tj^ies, but the figures are open to doubt, as they include 
all grades of severity, and many can be studied from their inception, 
while in a rapidly pi'ogressing infection like pneumonia the changes 
in the heart may be masked by adjacent physical signs and the 
cardiac and respiratory distress of the patient. Rheumatic pericar- 
ditis should always be tliought of, especially in young adults, Avhen 
the signs of cardiac failure are out of proportion to the other cardiac 
physical findings. Pneumococcus pericarditis or myocarditis, or 
l)oth, should be considered, especially in young or middle-aged 
adults, when the heart shows failure of compensation before the 
crisis or after it when there is fever and delayed convalescence. 

5. The prognosis in acute pericarditis following acute arthritis 
is generally favorable to life; the ex-tent of damage to the subsequent 
function of the heart cannot be determined, of course, immediately. 
In the clinical protocols of this series, acute arthritis was not found 
once. Pnemnococcus pericarditis is grave at any stage. Tul)er- 
culous pericarditis is not common, and is usually a late involvement 

in an advanced case. ... «. • 

0. In mild cases of fibrinous pericarditis or of moderate efhision, 
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the cause of ulcer of the stomach. Usually, closely attached to this 
experimental or clinical investigation there has also been cited a 
supposedly new method of healing the affection. That the majority 
of these contributions have proved unsatisfactory is clearly indicated 
by a recent elaboration of the ‘'corrosion theory” of the origin 
of peptic ulcer, a theory pronounced inadequate forty years ago by 
von Leube, and often since revived. 

Study of the affection demonstrates that a narrow conception of 
gastric ulcer is impossible. Competent observers have experi- 
mentally produced gastric ulcer by a wide variety of methods. It 
has been sho^vn that gastric ulcers differing slightly in type histologi- 
cally can be caused equally as readily from the systemic as from the 
local intragastric point of attack. Some of tlie more familiar 
causative agents are: (a) Bacteria (pneumonococci by Dieulafoy; 
staphylococci by Widal and Meslay; Staphylococcus ameus by 
Letulle; B. pyocyaneus by Charrin and Buffer; B. dysenterii by 
Chantemesse and Widal; lactic acid bacillus and B. coli by Rodet 
and Zaidmann; streptococcus by Rosenow); (6) Bacterial toxins 
(pyemias by Lebert and by Cohn; diphtheria toxin by Enriguez 
and Hallion and Rosenau and Anderson); (c) cutaneous burns 
(Welty, Ponfick, Silberman, Parascandolo) ; (d) poisons of metabolic 
origin (Bolton’s “gastrotoxin” injected intraperitoneally or sub- 
cutaneously); (c) extrinsic poisons (mercury salts, arsenious acid, 
cantharidine, vegetable alkaloids, pilocarpin and atropin, copper 
sulphate) ; (/) poisons introduced into the stomach (corrosives, caus- 
tics) ; (</) alterations in the stomach’s circulation (vascular blocking, 
adrenalectomy, thrombi, emboli, arteriosclerosis or nervous inliibi- 
tion, external pressure); (/i) artificial pyloric spasm or stenoses 
(Hamburger and Friedman); {i) mechanical trauma. Whatever 
may be the experimental mode of production, the types of ulcer 
resulting appear to vary but slightly. The lesions produced are 
essentially similar. There is inflammatory edema, loss of surface 
epithelium, hemorrhage, necrosis, glandular destruction, and fre- 
quently infection. In the healing of ulcers, irrespective of the way 
they may have been produced, the basic features consist in develop- 
ment of protective connective tissue by hyperplasia, with resultant 
scar. 

The experiments of Bolton and of Rosenow are particularly 
interesting. The latter investigator has recently revived tlie bac- 
terial theory of ulcer causation. By intravenous injections of strep- 
tococci usually obtained from throat and mouth lesions which have 
undergone a certain mutation culturally, Rosenow has succeeded 
in producing both acute and chronic gastric ulcer. From these 
ulcers he has been able to recover organisms, morphologically 
and culturally, similar to those with which, experimentally, he 
produced the lesions. He also has been able to demonstrate the 
inter-relationship of infections of the appendix, gall-bladder and 
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It were possible to^ devise a tj-pe of management tliat at least had 
the merit of restmg upon certain basic principles. It likewise 
appears to us that methods of tlierapj' are dependent upon informa- 
tion tliat has been retm-ned by recent histological, physiological, 
and clinical investigations. 

I. The Problem. 

1. Clinical. Peptic ulcer is a disease wliich ma}^ or may not 
exliibit sjTuptoms or signs. It is an ailment which, ui its uncom- 
plicated form, may be so closely mimicked clinically by non- 
ulcerous dyspepsias as to deceive the most experienced diag- 
nostician. Until complications occur it is a disease characterized 
in 84 per cent, of instances by a peculiar “periodicity,” and which 
often manifests itself by recovery and relapse frequently wholly 
independent of tj^e or duration of treatment. It is associated 
with a form of gastric malfunction whose cessation does not generally 
indicate eradication of its exciting causes. It is a disease about whicli 
little prophecy respecting its extent or its future course can be made 
from its clinical sjTnptomatology. Acuteness of sj'mptoins does 
not wholly indicate tie histopatliological changes existing at the 
diseased focus — ^for acute manifestations histologically can be 
engrafted upon chronic inflammatory tissue pathologically. The 
most serious clinical outcome inay frequently follow upon spon- 
taneous or so-called therapeutic cure with the subsidence of the 
initial dyspeptic upset. Stenoses, gastric malformation, involve- 
ment of extragastric ^^scera, fatal hemorrhage, or malignant 
transformation may occur vdtli comparatively slight clinical mani- 
festation or certainly' with relatii^ely little change in tlie patient’s 
complaints. Peptic ulcer is an ailment entirely indistinguishable 
clinically from the early appearance of gastric cancer, syphilis, or 
tuberculosis. It is a disease which but rarely occurs in individuals 
not already affected with otlier clinical abnormalities — infections 
about the head,, tluoat, and neck; abdominal disease, i. c., inflam- 
matory changes in tlie appendix, gall-bladder, perigastric lymph 
nodes, pelvic structures, etc.; disturbances in the circulatory, 
eliminative, nervous, or lymphatic systems; and malfunctions of 
tliat group of glands concerned witli food digestion and assimilation. 
Finally, it is an ailment of almost universal distribution, and one 
capable of producing such disturbance of the physical and mental 
health as to demand relief. 

2. Nature of Peptic Ulcer as Shown bp Experimentation. Before 
discussing the possibility of curing an ailment, it would appear 
quite essential tliat one be adequately informed regarding the 
character of the existing malfunction. That such inquiry is 
especially warranted with respect, gastric ulcer is indicated by the 
observation that scarcely a year has passed since the classic mono- 
graph of Virchow that has not seen a new attempt at explaining 
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opportunity occurs this poison is capable of producing local cell 
changes in the gastric mucosa, which changes furnish the anlage 
for a subsequently developing ulcer. Once this initial local injury 
has been done to the gastric lining, the autodigestion of the mucosa 
by gastric juice or its ability to harbor bacteria are possible, and 
not until then. 

The above brief summary indicates that we cannot expect to ever 
establish a single definite cause of gastric ulcer. The immediate 
causes of ulcers vary widely and are highly individual. The 
essential point is that through some malfunction a point of least 
resistance occurs in the gastric lining and normal gastric physiology 
is permitted to produce an abnormal tissue change. It would like- 
wise appear that we have no basis for regarding gastric ulcer as a 
distinct disease entity. It seems more proper to consider that 
ulceration of the gastric mucosa is a local accident in association 
with a systemic upset, the nature of which upset may be extremely 
varied. When once the damage has been done locally in the stomach 
wall, whatever may be the primary cause, the future com’se of the 
process is similar. Pepsin and hydrochloric acid attack the .inert 
gastric cells, necrosis results and ulcer is established. The course 
of the process depends mainly upon the persistence of the underlying 
systemic causes, variation in the quality of the gastric juice, local 
intragastric trauma (as by food, bacteria etc.), and the influence 
of the intrinsic muscles forming the stomach wall. Such facts 
strongly suggest that peptic ulcer presents aspects indicating its 
being a self-limited disease. 

3. Histopathological. From the inception of symptoms clinically, 
it is impossible to prognosticate the future course of any peptic 
ulcer. While many ulcers destroy relatively little gastric mucosa 
and produce harmless scarification, thus evidencing a tendency 
to spontaneous cure, other ulcers, seemingly equally inocuous 
clmically, progress rapidly through various pathological stages and 
are very shortly associated with stenoses, extensive callous forma- 
tion, hemorrhage, perforation, or malignancy. However, chronicity 
in the histopathological sense by no means indicates that a peptic 
ulcer is old in terms of months or years. Malignant change in ulcer 
edges may occur quickly and in no way point to the long existence of 
a previously benign affection. It is of much significance to observe 
variation in the appearance of pathological transformations in 
ulcers situated similarly in various parts of the stomach. Mfliile 
fully 85 per cent, of all gastric ulcers occur in the pylorus, antrum, 
and along the distal fom-fifths of the lesser curvatme, and while 
in these positions the greatest damage can be done by ulcer, yet 
just as strildng changes occur in ulcers situated in other portions 
of the viscus. It is of importance to note that fully two-thirds of 
the gastric ulcers occur in the portion of the stomach whose mucous 
membrane is not devoted to the elaboration and secretion of hydro- 
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pancreas, and peptic ulcer with regard the streptococcus. He has 
shown tlie possibilities of organisms infecting the mouth, throat, 
or head sinuses gaining access to the general circulation and con- 
tributing to intra-abdominal patliology, or, by direct infection of 
the alimentary tract producing or aggravating ulceration. ^Yhile 
Boetcher, Letulle, Dieulafoy and others many years ago advanced 
similar experimental proof, yet Rosenow, by tissue culture, has 
emphasized the significance of bacterial action in association with 
local or disseminated foci of chronic infection. However, as the 
definite causative factor of gastric ulcer, and particularly with 
respect its being only eanse, Rosenow’s bacterial proof cannot be 
wholly accepted. The ulcers which he has produced are not in 
any way dissimilar from those produced by otlier investigators 
using organisms other tlian the streptococcus or those ulcers caused 
by a M-ide variety of non-bacteriological agents. Rosenow has 
failed to show tliat the streptococci recoverable from injured 
mucosm in the alimentary tracts of his ex'perimental animals have 
not been secondarily deposited there as a consequence of some 
preceding, local, cellular fault. Control experiments using organisms 
otlier tlian streptococci are likewise lackmg. 

Antedating Rosenow’s observations, and apparently being more 
basic in principle etiologically, are those of Bolton. This investi- 
gator has shonm by an extensive series of experiments that non- 
bacierial tissue injections quite uniformly produce all grades of peptic 
ulcer in susceptible animals. Sterile emulsions of the gastric mucosa, 
of the appendix, gall-bladder, or liver injected intravenously or 
intraperitoneally produce in animals a toxic serum. At tlie end of 
from ten to fourteen days this serum has sucli selective affinity 
that its introduction into the circulation of animals produces 
necrosis and ulceration in the organs from which tlie original cell 
emulsions were made. The toxicity of tlie serum persists and may 
produce its effects after more than a year. The scrum gives tlie 
various test-tube reactions for immune bodies, namely, lysins and 
prccipitins. The most pronounced reactions arc with gastric cell 
emulsions. Their injection rapidly causes acute hemorrhagic 
ulcers, which ulcers may later become chronic. Saturation of the 
scrum with gastric cells before injection, robs the serum of its 
toxic qualities. Bolton has called this immune serum "gastro- 
toxin.” 

Bolton’s gastrotoxic serum appears to indicate tliat, as rpult 
of a wide variety of ailments or systemic constitutional affections, 
disintegration of body cells may occur. The initial agents causing 
the malfunction form a great and dissimilar group. The poisons 
elaborated arc of specific nature with respect the tissue from which 
they arc derived. It would seem that the demands constantly 
being made upon the stomacli result in a great cellular waste. 
The cellular waste satisfies the essentials of a protein poison. When 
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ulcer existed as a consequence of irritation and ‘'corrosion” of 
raw mucous surfaces by gastric juice rich in hydrochloric acid and 
pepsin even though the researches of Pawlow, Rehfuss, Carlson, 
Hertz, Hamburger and others have demonstrated that pain is 
not uniformly present when gastric acidity is highest, and that in 
known ulcer cases the introduction of high percentages of acid 
fails to produce pain. The relief from pain in gastric ulcer cases 
is quite as prompt when alkalies are administered in low acid cases 
as when such are used in high acid cases. Prompt relief of pain in 
such instances is also secured by the exhibition of lavage, alcohol, 
opiates, diet, etc. It would seem, therefore, that medical treatment 
of peptic ulcer based upon chemical upsets supposed to be associated 
with the ailment presents much that is empirical, irrational, and 
unscientific. 

(&) Physiological Motor Consideration. Modern physiological 
investigations have been especially rich in elucidating the motor 
activity of the stomach under normal and pathological conditions. 
For this knowledge we are indebted to the development of the 
roentgen-ray and the tireless researches of Pawlow, Cannon and his 
pupils, and to Carlson. These investigators have established the 
significance of certain gastric motor cj^cles. They have shoAvn tliat 
tliese cycles occur with almost mathematical precision. Upon these 
constants it would appear to be possible to base clinical observa- 
tions and therapy. It would also seem that the mechanical factors 
concerned with digestion are of greater importance than are varia- 
tions in the secretory function. It is with the mechanical features 
in digestion that we purpose to deal in suggesting a rational regime 
in the treatment of peptic ulcer. In order to emphasize the points 
mentioned below in detailing the type of treatment which we 
advance, the chief facts established by physiological investigation 
with regard the mechanical activity of the stomach now will be 
summarized : 

The fasting stomach is in a state of tonic contraction. It is 
rarely empty. Its contents contain both hydrochloric acid and 
pepsin. These secretions apparently aid in preserving gastric 
tone, in digesting mucus, dead bacteria, and desquamated cell 
detritus. Hunger is manifested by rhythmic gastric systoles. 
These precede appetite desire and cause an unpleasantness that 
leads to eating. Repeated swallowing motions cause inliibition of 
gastric tonus. Eating starts gastric-juice secretion. Food entering 
the stomach initiates the peristaltic movements peculiar to gastric 
digestion. These peristaltic movements continue so long as food 
remains in the stomach. They pass from the pars media toward 
tlie pylorus in rhythmic sequence in a given case with equal intensity, 
thus maintaining a constant pressure in the antrum. The proximal 
third of tlie stomach acts mainly as a sac or reservoir and is com- 
paratively free from peristaltic activity. The acid reaction of con- 
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chloric acid. It would also seein to be of significance to recall that 
the majority of peptic ulcers occur in that part of the stomacli in 
w'hicli the greatest circulatory, muscular, and nervous activity 
is^ manifest; diat the fewest ulcers occur in that portion of the 
viscus which is fixed and which has to perform mainly tlie duties 
of a food receptacle and an acid-secreting organ. 

4. Physiological, (a) Chemical. It is a striking commentsiry 
upon the empirical nature of standard treatments of peptic ulcer 
that they have as their basis the principle tliat gastric chemistry 
has been greviously upset. It has been supposed tliat this dis- 
arrangement has been caused either by the development of ulcer 
or that tlie upset itself has produced tlie ulcer. This clieniical 
disturbance is generally put down as being in tlie nature of an over- 
production of acid gastric juice and pepsin. It is presiuued tliat tlie 
so-called “corrosive effects” of this overactive digestive juice 
produces gastric ulcer or prevents healing of one already present. 
It is significant to observe, in the first place, tliat the normal gastric 
juice frequently varies in strength well beyond tlie range of the 
so-called mcreases which are often demonstrable when gastric ulcer 
exists. In a recent study of 500 cases of peptic ulcer, in but 40 
per cent, did I find a free HCl concentration above 0.3 per cent. 
In 35 per cent, tlie acidity w'as well within tlie “normal” range, and 
tliat in tlie remaining 25 per cent, the acidity was reduced or w’as 
entirely absent. Similar observations have been recorded experi- 
mentally by Carlson, and in man by Rehfuss and his coworkers, 
hloreover, tlie portions of the stomach wdiicli arc least tlie site of 
gastric ulcer are those in wdiich, physiologically, the concentration 
of hydrochloric acid is greatest and w'here tlie acid is in nascent 
form. That tliere are causes of gastric ulcer other tlian tlie variation 
in the hydrochloric acid concentration is also supported by tlie 
observation tliat in bile-free stomachs large amounts of hydro- 
chloric acid in tlie concentration of as high as 0.6 per cent, mixed 
witli pepsin may be placed in the stomach and yet not produce 
ulcer. It is also e^’ident that tlie primary damage wdiicli results in 
gastric ulcer is not dependent wdiolly upon acid gastric juice by tlie 
ancient observation that if tliis w'ere tlie case tlie stomacli would 
digest itself. Clinical and histopathological evidence indicate that 
when once the initial damage to tlie gastric lining has been brought 
about from whatever cause, digestion of partly devitalized or 
necrotic mucous membrane may occur wdtli equal readiness in the 
presence of normal or even subnormal gastric acidity. IVith these 
facts in mind it seems strange tliat treatment of gastric ulcer has 
largely rested upon a chemical foundation, which chemical founda- 
tion was extremely unstable and shifting. It has been presumed 
that in ulcer stomachs, overacidity was present, and that this over- 
acidity must be counteracted by alkalinization before healing 
could "take place. It has been presumed tliat the pain of gastric 
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for the maximum of trauma, infection, digestion of damaged tissue, 
stress on the pyloric sphincter, and local alterations in circulatory 
and neuromuscular mechanism. 

The facts which I have enumerated have been established as 
constants by repeated laboratory and clinical investigation. In 
my opinion they furnish a logical ground-work for the treatment of 
peptic ulcer. They place such treatment upon a rational basis 
and remove from it many purely emphical and “rule-of-tliumb” 
features which characterize commonly accepted modes of therapjL 
I am convinced of its clinical usefulness after five years of careful 
clinical observation. 

5. Selection of Cases for Types of Treatment. The principles 
involved in treatment of gastric ulcer, of whatever nature, first 
demand search for and eradication of the primary systemic faidt. 
Often the localization of such is difficult. Inasmuch as foci of 
infection may exist in oral adenoid tissue, head sinuses, about 
teeth or in systemic Ijunph gland chains, these must be removed 
promptly. Intra-abdominal infections must likewise be eradicated, 
e. g., diseased appendix, gall-bladder. Fallopian tubes, ovaries, 
ulcers, or subinfections of the bowel. It would appear quite inade- 
quate to remove external local foci of infection and to leave behind 
intra-abdominal foci containing bacteria already accustomed 
to their environment and ready to spread their operations to the 
gastric lining when opportunity offers. It would appear that the 
removal of these variously situated germ centers constitutes a 
fundamental step toward the cure of gastric ulcer. 

After local foci of infection have been removed tlie mode of 
treatment is further influenced by the type of ulcer that has been 
proved to exist. Unless ulcers with much scar or causing great 
gastric deformity are demonstrated to be luetic, little hope of 
permanent relief by medical measures can be offered. Surgery 
promises the greatest prospect of relief to such cases. Intense pain, 
frequent hemorrhage, perforation, or the danger of malignant 
change taking place in calloused ulcers likewise contra-indicate 
non-operative care. Unfortunately we have no clinical or labora- 
tory tests which indicate to us ivhai type of ulcers will become 
malignant or xohen early malignant change is taking place. The 
roentgen demonstration of calloused ulcer exceeding 2 cm. diameter 
when such is associated with history of frequently recurring ulcer 
symptoms and positive chemical test for blood constantly deter- 
mined in the stools, forms a clinical hint that malignancy can be 
expected. The most competent clinicians are agreed that calloused, 
recurring ulcers, located in the pyloric end of the stomach should 
be treated operatively. Excision should be performed when 
mechanically possible. If excision is impracticable, then infolding, 
or cautery puncture, with or without gastrojejunostomy, yields the 
most satisfactorj" results. In non-obstructing ulcers, gastrojejunos- 
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tents in tlie fundus of the stomach closes tlie cardia. The discliargo 
of chjTne from tlie stomach is intermittent. The pylorus opens 
only when acid gastric contents relax the sphincter. The presence of 
acid chyme in tlie duodenum closes the pylorus and keeps it closed 
until the duodenal juices have rendered its contents neutral or 
alkaline. Acid cliiTne stimulates' the flow of pancreatic juice and 
bile. The peristaltic waves press acid clijune toward the pylorus and 
intimately mix gastric contents and digest them. Only after duo- 
denal contents have become neutralized can tlie pylorus relax and 
acid chjTne pass tlirougli. This alternate opening and shutting of 
the pylorus with discharge of clijmie is continued until tlie stomach 
is empty. 

Gastric Secretion and Gastric Enifiying are Greatly Influenced by 
the Kind of Food Ingested. Water and normal salt solution cause 
limited gastric secretion and rapid stomach emptying. This rapid 
exit causes but feeble peristalsis. Carbohydrate foods leave the 
stomach quickly because on account of their failure to unite with 
acid gastric juice they permit a large amount of free acid to come 
into contact wntli the pyloric sphincter and thus conduce too rapid 
opening of tlie pylorus, hlarked retardation in tlie discliarge of 
carbohydrates occurs if sucli be mixed witli alkaline solutions. 
The alkali delays tlie appearance of acid by checking temporarily 
the secretion of acid gastric juice and also by uniting with the free 
acid already poured out. The acid control of tlie pylorus is thus 
interfered witli and emptying is delayed. Protein food Icai'es tlie 
stomach slowly because proteins join with free HCl and tlius for a 
time retard the development of an acid reaction which initiates 
jiyloric opening. Protein has also been shown by Ivliingine to cause 
the secretion of 50 per cent, more gastric juice during the first four 
hours of digestion than when carbohydrate is fed. When such pro- 
tein is passed into tlie duodenum there is more acid to neutralize 
than when carboli 3 ’drate was fed, consequent!}’’ tlie p.ylorus remains 
closed for a longer time and the antrum of thb stoniacli is subjected 
to intense peristaltic activitj’ without p^doric relaxation. It is 
estimated that in sucli event tlie peristaltic waves number from 
300 to 500 per hour. Cannon states that at the end of a half-hour 
eight times as much carbohj'drate as protein has been absorbed, 
and tliere exists twice as mucli carbohj'drate as protein in the 
jejiuium. ^Yllilc carbolij'drates begin to leave the stomach at once, 
proteins are delaj'ed from one to tlirce hours. Fats remain longest 
in the stomacli because tliej' excite little free IICl production and 
consequcntlj' tlie acid control of the pjdorus is reduced to a miniinuin. 

Vigorous mixing of food ivitli acid chj'me occurs in tlie antrum 
and pj'lorus, the zone in which 60 per cent, of all gastric ulcers arc 
found*. Food delay in this localitj- permits of increased local move- 
ment of the viscus, greater opiiortiinitj* for foot] and acitl to remain 
in intimate contact with injured gastric lining, hence, opportunity 
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minute. During the first day of rectal feeding, gtt. x of tr. opii are 
given with each enema. 

6. When Mouth Feeding is Begun. Usually from the fourth 
to seventh day. Two factors control the choice of diet: (a) 
nourishment should be liquid and administered warm in small 
quantities frequently, and (6) carbohydrates should be selected. 

(a) Small quantities of liquid food should be frequently adminis- 
tered in order that the stomach empty rapidly with the least effort 
and thus remain food-free for the longest time, thereby giving 
maximum time of rest for ulcer healing. The duodenal digestion 
must be called upon until gastric conditions warrant demands being 
made upon stomach digestion. Keeping the stomach food-free 
keeps hydrochloric acid or pepsin production to a minimum. From 
4 to 6 ounces of warm liquid are given every hour. 

Qj) As experimental facts have established, carbohydrate foods 
leave the stomach most quickly. Therefore, liquid carbohydrate 
mixtures (barley water, rice gruel, thin cream of wheat, thin 
creamed vegetable soup, etc.) are fed. Milk is not given as routine. 
Milk results in almost pure protein clots in the stomach. These 
act as do other proteins and remain for a long time in the stomach 
as a source of irritation, as stimuli to acid secretion and as choice 
culture media for bacteria. If milk be given at all, it should be 
first parboiled or predigested. Carbohydrate liquids produce 
the least secretion of HCl and pepsin and are weak stimuli of gastric 
peristalsis and impose the minimum of work upon the duodenum. 
It should be recalled that the pylorus opens only when the duodenal 
contents are neutral or alkaline. If the gastric contents are of such 
nature as to impose slight demands upon the stomach secretions 
and motility, the duodenum has little work as a neutralizer to per- 
form and the pylorus remains free from spasm and opens readily. 
There are thus avoided gastric stagnation and accumulation of 
distressing free and combined acids, which prevent healing and whicli 
usually demand frequent lavage or the exliibition of large quantities 
of alkali. 

7. Limitation of Owrproduciion of Gastric Add. This is obtained 
by keeping the stomach food-free as above described. This second- 
arily limits both the frequency and the strength of gastric peristaltic 
waves. Unless food leaves the stomach rapidly, gastric glands 
continue secretion and coincidently stress of gastric peristalsis 
upon the pylorus keeps up constant irritation of ulcer-bearing areas. 

If the above points established by modern physiological research 
are borne in mind, the exliibition of large quantities of alkali are 
unnecessary. Their use is certainly unscientific. Providing the 
gastric lumen is patent, the stomach empties freely. There is no 
stagnant, irritating, fermenting residue. Large quantities of alkali, 
according to Pawlow and to our clinical and laboratory experience, 
create pernicious increases of gastric acid and of mucus and generally 
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tomy should always be accompanied by permanent pyloric closure. 
Gastrojejunostomy properly performed acts by aiding gastric 
cmpt^^ng, by diminution of free HCl (an average of IS^.2 points 
in^ 196 consecutive cases in our series), and by permitting limited 
jejunal regurgitation into the stomacli. 

Successful medical treatment of ulcer thus first demands careful 
selection of cases to be so treated. It is indicated only in ulcers 
associated with little callus, or if calloused, located in portions of 
the stomach in which stenoses are not liable to result or where 
surgical procedures cannot be carried out. Certain essential prin- 
ciples are to be borne in mind in carrjn'ng out medical treatment. 

II. OuTLIXE OF AeTIIOR’s MeTIIOD OF NoX-SURGICAL 
Treatmext. 

1. RcM in Bed. Both physical and mental for from one to 
tliree weeks. Bodily and psychic activity stimulate peristalsis. 

2. Best to the Stoihach Itself. ^Mien it is recalled that during an < 
ordinary meal tlie digestive processes demand more than 2000 peris- 
taltic waves, the effect of such as a mechanical irritant to an ulcer 
or tlie ulcer-bearing area cannot be disregarded. Complete rest for 
the stomach also demands avoidance of irritating medicine, gastric 
lavage, and frequent abdominal examinations of the suspected 
focus. 

3. Local Applicatioiis to the Abdomen. Painful spasms are further 
prevented by having constantly applied to the abdomen compresses 
saturated with Oclisner’s fluid (alcohol and boracic acid.) 

4. Keeping the Stomach Empty of Food. This promotes healing 
by limiting local irritation from tlie food itself, from reducing the 
amount of gastric juice required to digest food, by limiting gastric 
peristalsis and avoiding painful gastrospasms whicli limit free cir- 
culatory intercliangc.. The abstinence from food by mouth should 
be insisted upon for from three to seven days, according to the case. 
The period of fast is determined best by clinical disappearance of 
gastric spasm (pain, regurgitation, waterbrash, heartburn) and by 
fluoroscopic proof of absent or diminished gastric peristalsis. During 
the fast paraffin icax is chewed for fifteen minutes every hour. It 
keeps the mouth clean, promotes free flow of protective saliva and 
mucus, counteracts painful hunger contractions and gastrospasms, 
and allays thirst. 

5. Rectal Feeding. During the fasting period, rectal feedings arc 
'instituted. From 500 to 1000 calories of nutrient mbeture arc given 
in twenty-four hours. We use a clystra containing 1 ounce of 50 
per cent, alcohol, 1 ounce of glucose with normal salt solution to 
make 240 c.c. The nutrient enema is given at body temperature 
by the drop method. 'Die drops flow at the rate of 30 to GO drop.s per 
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tered largely to counteract discomfort due to three main causes^ 
namely, (a) painful gastrospasms, (b) accumulations of overacid 
gastric contents associated with peristaltic unrest, (c) pain asso- 
ciated with perforation. 

(a) Painfvl gastrospasms are usually controlled by carrying out 
the dietetic principles which I have above mentioned. The chewing 
of paraffin wax relaxes the pyloric spasm largely through stimulating 
a proper swallowing reflex and by fatigue of hunger-like contractions. 
Certain tjTies of case in which there is an individual vagus hyper- 
tonia, or when ulcers are located at or near the orifices, demand the 
exhibition of antispasmodic medicines, such as atropin, tincture 
of belladonna, or bromides. In the early stages of the treatment, 
when the stomach is being kept as free as possible of contents, 
atropin may be given hypodermically or bromides may be placed 
in the nutrient enemata. Later, when food is being given by mouth, 
tincture of belladonna in doses of from 5 to 15 drops may be 
administered fifteen minutes before feeding from three to six times 
daily. We have not found useful, as analgesics, the exliibition of 
large doses of such protective” medicines as bismuth and olive 
oil. These medicines doubtless act by affecting the rate and in- 
tensity of peristalsis, although they may have some effect in proved 
cases by direct'action upon the ulcer. At times orthoform, given in 
10-grain doses, in warm water, is an efficient loeal anesthetic when 
it is able to come in direct contact with an open ulcer. 

(5) For the relief of overacid gastric accumulations, sodium bicar- 
bonate is contra-indicated, because its administration results in 
the production of annoying accumulations of carbon dioxide with 
resultant gastric retention or painful belching, and because its 
neutralizing value is comparatively low. Large quantities of bicar- 
bonate of soda are necessary to give relief, and the administration 
of such secondarily produces excessive gastric secretion. If alkalies 
are indicated, better results are obtained by the exliibition of fre- 
quent small doses of milk of magnesia or calcined magnesia. The 
ordinary case is verj^ comfortable ivhen from five to ten grains of 
calcined magnesia are given every two or tliree hours, hlany 
cases require no exhibition of alkali if the physiological’ principles 
above outlined form the basis of tlie treatment. Only in very 
extreme cases is it necessary to employ gastric lavage. When it 
is employed, warm Carlsbad water (1 dram of artificial Carlsbad 
salts to 1 quart of water) may be satisfactorily administered. 
Usually the exhibition of atropin or belladonna for the relief of 
gastrospasms exerts a definite effect toward controlling oversecretion 
of acid gastric juice. 

{h) The acute prostrating pains of perforation are best con- 
trolled by tlie prompt administration of morphin hypodermically, 
rest in bed, and hot compresses to the abdomen. Only prompt 
surgery saves the patient’s life. 
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demand relief by lavage. iMoreovcr, we Jiave slioirn that many 
gastric ulcer cases do not exhibit hyperacidity or lu'persccrction. 
It is true tliat the stomadi can neutrali 2 e la^ge quantities of alkali 
,if compelled to do so, but there is no physiological reason whi’ it 
sliould be called upon to thus overwork. It will be remcinbered 
that the normal habitat of gastric epithelium is an acid or at the 
best a neutral medium. If tlicse epithelial cells are called upon to 
live in an excess of alkali, they live, as it were, in the prc.senoe of a 
foreign body. E.xperiments in artificial tissue growth have shown 
tliat cell proliferation is retarded by In-pcrisotonie alkaline solutions. 
Hence, overalkalinization may jirevent healing. Attiunpts at jirotee- 
tion from this foreign body (e.xce.ss alkali) arc .shown (1) by tlieaeid- 
producing glands oversecreting, and (2) by the mucoid degeneration 
of physiological fatigue which results in the throwing out over the 
secretory glands of a protective la 3 'er of mucus. The vicious circle 
thus formed results in enormous secretion of acid and mucu.s jukI 
is doubtless at least a partial explanation of the so-callefi hv’per- 
secretion associated with gastric ulcers, iiarticularh’ when siieli are 
treated bj^ the overalkalinization methofl. 'ho combat this condi- 
tion of affairs tlie patient’s stomach must be wa.shcd frequently 
or greater quantities of alkali must be given in order to overjiower 
the .stomae)i’.s defen.^ive incclianisin and produce fatigue or exhaus- 
tion of the acid-secreting mechanism. It is a common oliservation 
that tliose patients who arc treated for ulcer b.v the overalkaliniza- 
tion procedure always require frequent gastric lavage in order to 
ensure their comfort. Tins frequent lavage is to bo condemned 
not onlj' on account of its di.sagrceablc features but bocau.sc it act.-: 
contrarx’ to the primaty requirement of healing, nainelx’, r/s7 of ihr 
affccicd pari. It i.s quite evident to those xvlio have watched the 
behavior of a stomacli b.v means of fluoroscopic screen wlieii a tube 
is inserted into it that gastric lavage defeats thi.s primary principle 
of he.aling. Lavage is gcncralh' accompanied b.v vigorous gastric 
contractions that persist not onh" during the maneuver but <tften for 
a long time aftenvard. If dieting is arranged on tlic carljoh.vdrate 
basi.s, alkali is given in onl.v sufiicient quantities to keep tlie stomach 
slightK' acid or neutral and to neutralize the duodenum, ihn- 
aiding in pxdoric relaxation, gastric lavage need rarcl.v be instituted 
during tlie entire course of a paticnt’.s treatment. In the past five 
years wc have not einplo.vcd lavage tlicrapeiiticall.v in ulcer ea'^cs 
more than a dozen tirnc.s. Lnvitpc is .so rare a jiroci-diirc in my 
clinic that inx" associntes and patients consider such an (mler 
almost contra-indicated. It is rcadil.v jmlgwl how a treatment <»! 
which lavage docs not form a prominent feature contribute:- nuu n 
to a patient’s peace of mind and shortens the period of ho-pifid 

incarceration. • t 

S. Medirnl Treatment. It i-? don}>lful if any form of medieme inv 
a direct hculiiift effect upon jn-jitk- ulcer. Meilicint'- an- aurnuu'* 
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By Rectum. During the first two days of mouth feeding, two 
alcohol-glucose-saline nutrient enemata are given. During the 
second two daj's, one such nutrient enema is administered. After 
the fourth day of mouth feeding no rectal feedings are given in the 
average case. Calories approximately 800. 

' Days 14 to 21. 

6.30 A.M. A glass of hot water and 1 teaspoonful of non-efferves- 
cent sodium phosphate. 

7.30 A.M. One ounce of sweet orange or grapefruit juice, 2 
ounces of thin cream of wheat, or farina, or well-cooked rice, or 
corn-meal, 2 ounces of skimmed, parboiled milk, may be taken 
with cereal, andaf desired a small quantity of powdered sugar used; 

1 zweibach with a thin layer of fresh butter, 4 ounces of parboiled 
skimmed milk, containing half volume of lime-water, served warm 
and flavored with coffee, cocoa, caramel, or vanilla. . 

9.30 A.M. Six ounces of thin water gruel from eereals or fresh 
vegetables, strained and served hot, 1 rusk or zweibach, or dry 
toast. 

11.30 A.M. Four ounces of malted milk, whipped egg, with par- 
boiled milk, corn-starch pudding, simple custard lightly cooked. 

12.30 p.M. Six ounces potato, pea, bean, or asparagus puree, 
(strained), or vegetable broth; 4 ounces of Salisbury steak (moder- 
ately well cooked) to chew; 2 opnces (cooked weight) of thin rice, 
sago, tapioca, or corn-starch pudding made with parboiled milk 
and egg yolk; 2 ounces of parboiled milk and small quantity of 
pulverized sugar may be eaten with the pudding; 1 rusk or zweibach, 

6 ounces of parboiled milk and quarter volume of lime-water 
flavored to taste. 

4 p.M. Four ounces of water gruel from cereals, 1 very soft 
poached egg, 1 rusk or zweibach, 4 ounces of hot Vichy water. 

6 P.M. Four ounces of whipped egg, 2 rusks or zweibach, 6 ounces 
of malted milk (thin), flavored to taste, or cereal water gruel or par- 
boiled milk and quarter volume of lime-water gruel. 

9 P.M. Six ounces of water cereal gruel or 4 ounces of malt ' 
marrow, 2 graham crackers. Calories approximately 1500. 

Days 21 to 42 . 

6.30 A.M. Two teaspoonfuls of phosphate of soda in a glass of 
hot water. 

5 A.ji. Juice of 1 sweet orange or half sweet grapefruit, or boiled 
prunes passed through fine collander; 2 ounces (cooked weight) of 
thin cereals (cream of wheat, farina, oatmeal, corn-meal) 2 ounces 
of shimmed milk and small amount powdered sugar, 1 soft poached 
egg, 2 zweibach, 2 rusks or 2 thin slices of well-toasted graham 
bread, 1 pint of hot skimmed milk -f a quarter volume of lime-water 
flavored to taste (cocoa, vanilla, etc.). 

10 A.M. One pint of hot parboiled whole milk and fifth volume of 
lime-water, 2 rusks or graham crackers. 

VOL. 153 , KO. 4 .' — ^APKIL, 1917 . 19 
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9. Hcmonhaffc. ^ Constant seepage, demonstrated either micri.v 
scopically or clinically, is generally an indication for abdominal 
section. Intermittent seepage may be controlled best bv rest in 
bed, morpbin hj-podermically, intravenous injections "of fresh 
horse serum, coagulosc, or by copious transfusion of whole bhxxl. 
In acute hemorrhage accompanied by vomiting, prompt lavace of the 
stomacli in'tli water at 110° F. frequently stops both the vomiting 
and the liemorrhage. TJie exliibition of morpbin, rest in bed. and 
whole blood transfusions generally prevent recurrence of hemor- 
rhage. In this class of case, however, surgical intervention should 
be resorted to early, and this especially if in a given patient, frequent, 
copious, prostrating liemorrliages occur. 

10. Bowels. During the early periods of treatment, simple 
soap.suds enemata may be administered every .second day. .After 
the seefond week, morning doses of phospliatc of soda or Carlslwil 
salts in hot water may be applied. In clironic cases, liquid paraflin 
given in equal quantities of warm cream result in ca.sy motions, 
and the paraffin appears to have certain protective value upon the 
ulcer bearing area. 

SUM.MARY OF THE AuTIIOR's DIETETIC HeGIME IX TRE.miEXT 

OF Peptic Ulcer. 

Days 1 to 7 (Time varies as outlined in above dcscrijition of 
treatment). 

By Month. One-half ounce warm water hourly when awake. 
Patient cliews paraffin wax for fifteen minutes at least once in two 
hours. Juice of sweet orange or grape fruit occasionally. 

By Beefum. Nutrient enema consisting of .50 per cent, alcoliol 
1 ounce, glucose s>Tup 1 ounce, and normal salt solution 6 ounces 
every four hours. The enemata are preceded by a cleansing irriga- 
tion of the colon with nonnal salt solution. They arc given at body 
temperature by the drop method at the rate of from-JO to (K) dro})-; 
per minute. Calories daily approximately 1000. During tlie fir>t 
two day.s, tr. opii TUx is added to each second enema. 

Day.sZln M (case of average .severity). 

By Mouth. I’Vom -1 to 6 ounces of water gruel at teinjK'ratiire of 
100° F. The gruel is taken slowly through a gla'^s tub<>. Gnicb 
arc made from rice, cream of wheat, oatmeal, s-ago, com-ineal, 
malted milk, macaroni and vermicelli, rusks, potato, a-.p.iragns 
caulillowcr. beans, peas, and boiled onion. 'Jliey am .'-trained 
before feeding. Flavoring with colTec, chocolate, vanilla, carauu'l, 
etc., renders the cereal gruels palatable and tJicir adminisfratinri 
easier. To the vegetable gruels smidl quandtic.s of arrowroot or 
corn-starch are added to secure a thin emulsion. 

Before each feeding, paraffin wax is chewed for five minute-.. 
Wann water or sweet orange or grapefruit juice are allowed a 
desired, but never in grc.ater quantity than 3 onnci- at a lun.-. 
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THE OPERATIVE TREATMENT OF HYDROCEPHALUS: A 
PRELIMINARY REPORT OF FORTY-ONE PATIENTS.^ 

By William Silvrpe, M.D., 

rnorijsson of neurologicaii surobry, new york polyclinic hospital 

AND MEDICAL SCHOOL, NEW YORK. 

The treatment of lij'^drocephalus has been most discouraging. 
One operative method after another lias been advocated as a 
possible means of successful drainage in these patients; one or more 
cases are reported and then nothing more is heard of the method, 
the patients having died and the method no longer used. Frequently 
a 'blew” method of drainage is published more upon a theoretical 
basis rather than upon practical applicability; one case alone is 
published as having been operated upon and the result was death; 
surely, we must grant that the method may have been new, but the 
result has been the same as in the earlier methods of treatment, 
and unless the percentage of cures, or even improvement, can be 
raised, such methods are naturally soon discarded. 

The chief cause of failure in these methods of drainage is, in my 
opinion, not due so much to the ignorance regarding the nature of 
hydrocephalus itself, what the cerebrospinal fluid really is, its method 
of secretion and excretion and similar points of almost total obscurity, 
but rather to a lack of appreciation of the fact that the condition of 
hydrocephalus is rarely limited to a dilatation of the ventricles 
alone — that is, the so-called hydrocephalus interna, which is the 
result of a blockage of the escape of cerebrospinal fluid from the 
ventricles into the subarachnoid spaces by an obstruction of the 
adequate of Sylvius or of the foramina of Majendie and Luschka; 
but, on the contrary, the condition is most frequently due to a 
lessened excretion of the cerebrospinal fluid through the subarach- 
noid cranial and spinal veins, the sinuses, possibly lymphatics, etc., 
so that the type of so-called hydrocephalus externa is developed. It 
is this latter condition of so-called hydrocephalus externa that is 
most frequent and yet the methods of treatment have been almost 
all of them directed to a drainage of the ventricles in the condition 
of hydrocephalus when it is a fact that the ventricles do not require 
drainage in only a small percentage of these cases; they are not 
dilated in the majority of cases because the aqueduct of Sylvius 
and the foramina of Majendie and Luschka are not obstructed, 
and there is a free escape of cerebrospinal fluid from the ventricles 
into the subarachnoid spaces, so that any operation merely directed 
to conneet the ventricles with the subarachnoid or subdural spaces 
in those cases is of no possible benefit. In the comparatively rare 
cases, however, of true hydrocephalus interna due to a definite 

> A complete report of the cases in dct-ail will be published later. 
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12.30 noon. Four ounces of creamed soup from vesetahles 
strained, 0 ounces rare moat to chew, 4 ounces weil-mashed potato 
or baked jiotato (mealy inside), or carrot, jicas, beans, oauliilower, 
Brussels sprouts, or asparagus (all vegetables passctl throu£;!i a 
strainer and served with 15 grams of butter), 4 ounces (cookcxl 
M-eight) of pudding from rice, corn-starcli, sago, tajiioca, cream of 
"wheat, or farina or 4 ounces of custard, pulp of sweet oriingc, grape- 
fruit, or prune "whip, or clicw 6 ounces of ivaternielon or cantaloup, 
lialf pint of hot skimmed milk. 

3.30 p.M. One hundred and fifty c.c. of hot -whole milk and 
quarter volume of lime-water or 1.50 c.c. of malted milk or weak- 
cocoa. 

6.30 P.M. Two rusks or zweibacli or 2 slices of well-to.'istwl 
graham bread, 2 very soft poadied eggs, 100 grams of sweet ajiplc 
sauce or 1 baked apple (omit skins), or juice of sweet orange or 
half of graiiefruit, or cliew 6 ounces of melon, 1 pint of skimmed 
milk, hot. 

9 P.M. Two hundred and fifty c.c. of whole parboiled milk and 
quarter volume of lime-water of 250 c.c. of malted milk, hot. 
Calories for tiventy-four liours appro.ximatel}- 2000. 

General Diet after Three Months. If distress, patient .dioiild go 
hack to 7 'to 21 day diet. 

7 A.M. One pint of skimmed milk and lialf-gill of cream. 

9 A.M. Two pieces of toast without butter, juice of one sweet 
orange or grapefruit or ripe melon or ap])lc sauce or baked apple 
(do not eat skin) or marmalade, 1 dish or well-cooked cereal (oat- 
meal, farina, or cream of wiieat), 2 very soft poached eggs, 2 cups 
of hot, sweetened "water. The water may be made more palatable 
by flavoring with cocoa, tea, coU’ee, or cream. 

11 A.M. One cup of bouillon (two cubes), two graham crackers. 

1 p.M. This should be tJie heavy meal of the day. It may con- 
.sist of meat (rare beef, rare liamburger .steak, lamb, or white meat 
of fowl), fish (never fried), oy.stcrs, well-cooked .spinach, cauli- 
flower, carrots, squash, peas, (hulled), .string beans, Brussels spront.s, 
baked or mashed poUitoc.s (in moderation), riw with gravy, simple 
puddings made from cereals, corn-starch, gelatine, well-cooked 
fruit sauces, simple cakes, no wliitc bread (all bread should he 
made from dark flour and should be at least one day old), 1 pint “f 
skimmed milk taken hot. 

4 P.M. One gl.T-s.s of hot peppermint water f20 rlrops of e.-enre 
of peppermint to the glass), sweeten to taste and rlrink slowly; tvo 

graham crackers. . 

7 p.M. A light lunch consisting of vcgetahle smi}>, simple saiarl. 
toast, soft eggs, and plain puddings or cake, with or without ti;“ 
cooked fruit sauces; 1 pint of hot skimmed milk. , , . , 

Bidtimr. One glass of malt mnrmw. maltcil milk, or Imt skiinmMf 
milk raiorie.s iqiproximately .T5<K) for twenty-four hour-. 
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sary, as the differentiation of the internal from the external type of 
hydrocephalus can be ascertained at the time of the operative 
procedure and treated accordingly through the same operative 
incision and at the same time. If, however, it is desired to ascertain 
the type of hydrocephalus before the operation, then a ventricular 
puncture needle can be inserted into the ventricle tlirough a very 
small skin incision at the anterior fontanelle as far from the median 
line as possible, and at the same time a spinal puncture- needle 
is inserted into the lumbar subarachnoid space; with the patient 
lying upon his side, the median line of the head being upon an exact 
level with the spinal canal and the patient being perfeetly quietj 
the pressure and rate of flow of the cerebrospinal fluid from both the 
needles should be the same if the ventricles and subarachnoid 
spaces are in free communication; the condition would therefore 
be one of hydrocephalus externa. If, however, the ventricles are 
blocked, then the pressure and rate of flow of cerebrospinal fluid 
from the ventricle needle is greatly in excess of that from the spinal 
puncture needle, which may be but a few drops; the condition 
therefore would be one of hydrocephalus interna. Another aid in 
the differentiation in the older children may be found in the 
roentgen-ray — the internal type producing convolutional markings 
throughout the vault of the skull, whereas this would naturally not 
occur in hydrocephalus externa. 

Many operative procedures have been used in the past to combat 
the condition of hydrocephalus. In the early days of Hippocrates 
merely repeated lumbar punctures and ventricular punctures were 
performed, but the result was invariably the same — a steady 
advance of the condition and frequently a much more rapid progress 
following the tapping, as though the sudden removal of the increased 
amount of the cerebrospinal fluid stimulated in some way a greater 
secretion of the cerebrospinal fluid so that the condition rapidly 
became worse. Occasionally, however, a case has been reported 
improved by such treatment; such cases, however, were rare and 
the reports of them were seldom made after one year had elapsed; 
they may have been, therefore, merely temporarily benefited. 
Drainage of the cerebrospinal fluid externallj'' to the skin has almost 
always resulted fatallj'^ on account of the consequent infection and 
the resulting meningitis. 

For these reasons many complicated and most tremendous 
operations have been devised to drain successfully the cerebro- 
spinal fluid from the ventricles and the subarachnoid spaces, and 
all of them have been most disappointing. 

Draining the cisterna magna (fourth ventricle) into the adjacent 
sinuses or into the pleural cavity by means of strands of various 
material through a suboccipital opening; connecting the spinal 
subarachnoid canal with the retroperitoneal space l)y means of a 
laminectomy and a laparotomy (and naturally limited to cases of 
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blockage of the aqueduct of SyKnus or of the foramina of Majemlic 
and Luschka by a subtentorial lesion, those methods of drainage are 
logical, and yet I believe they are of verj' limited usefulness in that 
the condition of hydrocephalus interna is almost ahvays, in niy 
opinion, the result of an early diffuse meningitis, the results of whicli 
(adhesions, exudate, thickenings, etc.) may not only block the 
escape of cerebrospinal fluid from the ventricles into the sub- 
arachnoid spaces, but also so impair and even comjfletcly block the 
channels of escape of (he cerebrospinal fluid through the cortical 
veins, sinuses, possibly lymphatics, etc., so that even if the ventricles 
were conneeted with the subarachnoid spaces, yet the cerebrospinal 
fluid would not be drained from the cerebrospinal canal; that is, the 
condition of blockage of the escape of cerebrospinal fluid is a dif- 
fuse one rather than a mere obstruction of the ventricles; there are 
cases, to be sure, of hydrocephalus interna due to a tumor or cyst 
formation blocking the aqueduct of Sylvius or the foramina of 
jNIajendie and Luschka, and where the ventricular subarachnoid 
method of drainage would be logically applicable, but these cases 
form but a very small percentage of the large group of hydro- 
cephalus patients; in this series of forty-one patients, twenty-six 
were of the external type, whereas only fifteen were of the internal 
type of hydrocephalus; besides, the method of draining the cerebro- 
spinal fluid described in this paper can be used in cither condition — 
tljat is, whether the condition is one of the internal or of tlic e.xtcrnal 
type of hydrocephalus. The condition of unilateral hydrocephalus 
may be mentioned as a very rare occurrence; it is due to a block- 
age of the aqueduct of Sylvius and the opposite foramen of Monro; 
one of our patients was of this tj'pc. 

In order to differentiate whether the condition is one of hydro- 
cephalus interna or of externa, or of i)oth (and this last condition 
occurs fairh' frequently), the method of Dandy and lilachfan- in 
their excellent monograjfli can be used whereby the time of excre- 
tion of phenolsulphonaphthalein first from the ventricles and then 
from the spinal subaraclnioid spaces cati be observed and the 
amount estimated in the urine; if practically of equal duration and 
amount then the ventricU*s are not blocked and the conditioii i- 
one of hydrocephalus externa, or of both, whereas, if (lie excretion 
of j)heno!sulphonephtbnlein injectcil into the ventricles is greatly 
delayed tuul lessened in amount in the urine, then the ventricles 
are blocked and the condition is one of hy<lrocephains interna. 
A much more simple, methorl, however, can be used, and I belitnc 
it is of sufficient accuracy to warrant its use whenever a dilTcrentfa- 
tion of the two conditions is desired in the treatment of iiydrtv 
cephalus. I make this statement becau-e tin- njn-rative tnetlnsi 
to be desrribe<l in this pai>er makes .sucli a preliminary tr-.t uninsv- 
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as to block the exit of the cerebrospinal fluid into the subarachnoid 
spaces either in the aqueduct of Sylvius or at the foramina of 
Majendie and Luschka then we shall have produced the internal 
type of hydrocephalus; however, if the resulting adhesioRs, thick- 
enings, etc., are not so situated as to block the ventricles, an internal 
hydrocephalus naturally does not occur, but still we shall have 
formed the external type of hydrocephalus because the cerebro- 
spinal fluid cannot escape from the subarachnoid spaces of the 
cerebrospinal canal through its veins, sinuses, possibly lymphatics, 
etc., on account of their thickened walls and blocked stomata of 
exit due to the former meningitis of varying degree. Naturally, no 



Fig. 2. — The six linen strands are brought out through the sutured temporal 
muscle (A) and temporal fascia (B) (to be sutured) , and their ends are placed be- 
neath the scalp (O in the subcutaneous tissues — rich in lymphatics. 


operative procedure merely designed to drain the ventricles into 
the subarachnoid spaces would be of any definite benefit in these 
cases; even if the openings of such drainage tubes did not them- 
selves become blocked (and it is rare for them not to become blocked 
by adhesions, surrounding tissues, etc.), we should merely have 
the condition of internal hydrocephalus changed to one of external 
hydrocephalus, which is, to be sure, possibly a less serious condition 
in that the cerebral cortex is not so compressed and thinned as results 
from ventricular dilatation; besides, some cerebrospinal fluid may 
now escape through channels of exit only partially obstructed, and 
so a slight improvement is possible; however, unless the condition 
of external hydrocephalus is relieved so that the cerebrospinal fluid 
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external^ hydroceplialus); joining the third ventricle to the htiV 
arachnoid spaces by means of a tube through the corpus callosum 
and the A-arious other methods described in the literature—usually 
these methods have been abandoned after a few patients have beeii 
operated upon with the usual result — little or no improvement and 
only too frequently the death of the patient. Xaturally, the condition 
is a most serious one and even the most dangerous operative proml- 
ures can be considered; no operation, however, should be advised to 
drain the ventricles unless it is definitely known that the ventricles 
are blocked and that the condition is not one. of hydrocephalus 



Fici. 1. — Di.npnitnin.'itio sketch showintt. throuph rrtnirtcd muffle (A), 

tcinpnrn! fa'Ciii (B), .'ind opened dur.n (C). the undcrlyinc ccrcbnil convolution* nt.d 
the Sy)»inn fi-sure (I>), The dotted tri.nncJe (E) repre-ent* the Intcrnl ventricle 
nilh tlie piv linen strand* (.F) ovtcndinc out from the ventricle Um'iidi the tij.p-r 
temporal convolntion Ircneath the Sylvnin fi'-'-ure. The fcalp inebion extent!* fonn 
the ryKornntic .arch (G) to the parietal crest (11). 


externa. This fact ha.s been .«(• frequently overlooked tlitit I feel 
that many needless and most tremendou.s operations linve been 
jtreformed for the condition of Jiydroccpbalii.*. interna, which wa* 
not pre.«cnt — merely a hydrocephalus externa. 

If we exclude tlio*c ettscs of intcnial hydrocephalus due to a tumor 
or cyst formation iu the po*terior rnidbrairi ami sublcntorially 
producing a direct pre>sure blockage of the vetitrieli'* it i- my 
belief tlnit practically all of the ea’*e.> of hydroct-phalti'. are the re ani 
of a difluse eonditjou—au orimna! nieningitH in variou* forrii.; 
if its o>n*-equeut a.lhe*ioim and exudative thiekeninc- are '■<> .uimttd 
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in these cases it would seem that the spina bifida relief of the 
increased intradural pressure was not sufficient to prevent an 
enlargement of the head. • 

In this series of 41 operated patients we have used the same 
method of drainage, except in the first 2 cases, upon whom merely 
a bilateral subtemporal decompression was performed. ' Thirteen 
of the patients died, all of them with the exception of one 
child within thirty-six hours after the operation; that is, they 
could not survive the operative shock due to the sudden loss 
of a large amount of cerebrospinal fluid (this loss is now con- 
trolled and greatly lessened by elevating the head of the patient 
at the time of the ventricular opening). These patients were 
of the extreme type, very much emaciated, owing to their 
difficulty in swallowing, and were therefore bad operative risks. Of 
the remaining 28 patients upon whom the operation has been 
performed the results have been most encouraging. Their ages 
ranged from ten days to four years; natm’ally, the younger the 
child the less damaged is the cerebral cortex by the increased intra- 
cranial pressure; besides, the younger cluldren stand the operative 
procedure as well and possibly better than the older ones, due 
most probably to the fact that many of the younger children are in a 
better physical condition than the ones subjected to a high intra- 
cranial pressure for a longer period of time; also to the fact that the 
cortical cells are not so liighly developed in the younger children, and 
therefore they are apparently less upset by the operative procedure. 

The object of the operation has been to drain permanently the 
ventricles (in the internal type of hydrocephalus) and the sub- 
arachnoid and subdural spaces (in the external type of hydro- 
cephalus) outward beyond the cerebrospinal canal, that is, beyond 
the dura into the subcutaneous tissues of the scalp, a most absorptive 
area being well supplied with lymphatics. As drainage tubes 
buried in the body tissues always become blocked by adhesions, 
connective tissue, and surrounding tissues, etc., six linen strands are 
. therefore inserted into the ventricles in the internal type and merely 
into the subarachnoid and subdural spaces in the external type of 
hydrocephalus and their ends brought out through the temporal 
muscle and temporal fascia beneath the scalp in a stellate manner; 
as these linen strands cannot be absorbed in the body tissues until 
four to six months have elapsed it is hoped that by the time of 
their absorption these artificial channels would be lined with en- 
dothelium or epithelium and thus their permanency and patency 
be assured. 

In the laboratory the experimental production of internal hydro- 
cephalus in puppies of ten days and two weeks of age has been per- 
formed by the method described by Dandy and BlacHan; that is, 
the aqueduct of Sylvius was blocked by a cotton plug through a 
suboccipital exposure; within twelve hours the ophthalmoscope 
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Ccin CiCape/roni the subarachnoid spaces and the cerebrospinal canal 
then the end result is merely dehn;ed; a normal child is impossible. 

It is interesting to note that epilepsy occurs more frccjuciitlv in 
the external type of hydrocephalus than in the internal typo; this 
may be due to thp greater cortical irritation of this supracortieal 
blanket of cerebrospinal fluid in tliese cases and also to the possildy 
greater corticomeningeal damage at the time of the original menin- 
gitis. Again, the great frequency of spina bifida associated Tith 
Jiydrocephalus merely illustrates the etiological factor in their i)r(>- 
duction, a meningitic blockage of the stomata of exit in the walls of 
the veins, sinuses, possibh' lymphatics, etc., so that the cerebrospinal 
fluid cannot escape from the spinal canal;® therefore an increased 
intradural pressure results in a protrusion and hernial sac forma- 
tion in the lumbar region, the weakest and the latest region 
of the spinal closure; the fact that spina bifida occurs in about 
35 per cent, of the cases of hydrocephalus, and that it is almost never 
associated with the internal type of hydroccjdiahis merely 
emphasizes the method of its production — that is, an early menin- 
geal inflammation with a general blockage of the cerebrospinal 
fluid causing an increase of the intradural pressure so that the 
hernial protrusion of a spina bifida results with or without an 
external hydrocephalus; it is most rare, however, for a spina bifida 
to occur without there being definite signs of a mild external 
hydrocephalus. 

Again, it has frequently been observed following the rc])air of a 
spina bifida, especially Avithin a few days after birtli, that a marked 
enlargement of the head occurred in a large number of the patients; 
this condition of c.xternal Ijydroccphahis might have resnltixl 
whether the spina bifida had been operated upon or not; but it 
does seem that the operative repair of the .^pina bifida by the re- 
moval of the large hernial sac, might have les.scned the excretory 
surface of the cerebrospinal canal to such an e.xtent that an increased 
amount of cerebrospinal fiuid collected snllicicnt to cause the head 
to enlarge; it should be stated, also, that in these children tlie early 
operative removal of the spina bifida protrusion i.s usually performed 
when the hernial sac is enlarging, and thus the .'safety valve, as it 
were, of the increased intradural pressure, due to a blockage of the 
cerebrospinal fluid, is removed, an<l therefore tlie he.ad, the next 
weakest portion of the cerebrospinal eanal. will enlarge nnlos the 
fluid can be successfully drained. 

In three ])atients I have been obliged to use the crania! rnetliiKi of 
drainage described in this paper after tlie spina bifida bad been 
rcpairefl. However, in this series of 41 patients an o.xhTiia! hydro- 
cephalus appeared several Aveck.-* after birth in 9 patients having 
the condition of spina bifida which hail not been opcr.itcd up)!); 
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being lined with endothelial cells or not. The fact, however, that 
the children operated upon have improved and are still improving 
is of such significance to warrant the assumption that at least the 
artificial canals in the cerebral cortex are still patent. 

With the exception of 6 of the total 28 children living after this 
operation of drainage, all of them have improved and are still 
improving; 5 of them have improved mentally and phj'^sically in 
every way, all of these children having been operated within one 
year after birth; 7 of the patients unable to walk before the opera- 
tion are now walking, although with difficulty. The different 
stages of papillo-edema and choking of the optic disks producing a 
secondary optic atrophy and the visual impairment in these patients 
have been improved in each case unless a complete secondary optic 
atrophy had already occured. 

Naturally, sufficient time has not yet elapsed to permit an opinion 
regarding the permanency of this improvement, and whether any 
of the younger patients will be normal and remain normal: but I do 
feel that the operative method here used does offer a chance of 
improvement to a large number of patients formerly considered 
hopeless; if a definite improvement can be obtained in the older 
children, then surely an earlier operation in the younger children 
when the condition is first observed and before the brain has been 
permanently damaged, should make a more hopeful prognosis 
possible. I am deeply 'ndebted to Drs. McHenry and Hunt for 
their assistance; also to Dr. Lott for the apparatus devised by him 
to insert the linen strands into the ventricle; a description of it and 
the technic will be described in detail later. 


EFFECT OF NUCLEIN INJECTION UPON THE LEUKOCYTES 

OP DOGS. 

By Herbert Fox, M.D., 

AND 

Frank B. Lynch, M.D., 

PHILADELPHIA. 

(From the William Pepper Laboratory of Clinical Medicine, University of 

Pennsylvania.) 

The result of work upon the effect of nuclein in experimental 
animals has not been uniform, probably because under this name 
both the acid and its sodium salt have been employed and no 
.standardization has been attempted. In approaching this subject, 
we determined to employ the product accepted by the American 
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revealed choked disks of ^'a^ying degree showing high intracnuiial 
pressure due to a blockage of the ventricles: unless this condition 
was relieved a secondary' optic atrophy would result (as was per- 
mitted to occur in one dog so that it apparently became blind.)* 
In the other dogs which survived the first operation of ventricular 
blockage a subtemporal decompression was now performed {in 
three dogs a bilateral opening \vas made), and the linen strands 
inserted into the lateral ventn'clc and allowed to c.xtcnd outward 
through thecortc.x, theopened dura, through the temporal mnscleand 
temporal fascia into the subcutaneous tissues of the scalp. It wa.s 
most interesting to observe a gradual subsidence of the choked di.sks 
in all but three of these nine dogs; in none of them, however, did the 
eye-grounds become as normal as before the operation, there being 
always an edematous blurring of the optic disks showing that the 
relief of the ventricular blockage had not been entirely complete. 
These dogs all died (three of them as a result of the internal hydro- 
cephalus), within ten weeks after the drainage of the ventricles with 
the linen strands, which had therefore not yet been absorbed; so 
that it was still not ascertained whether the artificial canals formed 


by the linen strands would haA-c remained as permanent patent 
channels of drainage for the cerebrospinal fluid or not. 

However, one of the children having the condition of e.xtcrnal 
hydrocephalus upon whom I had performed a right ventricular 
drainage on June 19, 1910, and then a left ventricular drainage on 
July 7, 1916, this child after making a definite inii)rovoment and 
tliree months after the first drainage operation, fell out of a high 
chair at home on Scptcpibcr 9, 1910, fracturing the base of 
the skull. It Avas brought to the Polyclinic Ilospibil upon my 
serA'ice and died on October 13, 1910. An examination of the 
brain revealed an almost complete ab.sorption of the linen strands 
used at the first operation, AA'hcreas the strands of the .'^erond 
operation Avere only slight absorbed. The report of the pathologist. 
Dr. F. i\I. Jelfries, regarding the condition of the artificial canals 
in the temporal muscle and fascia and in the subcutaneous tissues of 
the scalp shoAA'cd that the linen strands brought out through the tem- 
])oral muscle and temporal fascia at the fir.st operation Avere almost 
entirely absorbed, being surrounded by numerous giant cells 
embedded in proliferative structures rich in bloodve.ssels and 
exudative cells. As this A\'as a case of o.xtornal liydrocophahH no 
linen strands had been inserted in the ventricic.s; it will therefore 
be necessary for us to Avait until an examination of such a bridn can 
be made — that is, a case of infernal hydrocephalus-'and at hast 
six months after the linen strands have been placed in the ventricle 
in order to ascertain Avlicther tlieir artificial canals tvill 
permanent patent channels of exit for the ccrcbrosfiinal fluid 
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Tlie curves are ^drawn to scale. A, variations in total number of vhite blood 
colls; D, variations in the percent, of polymorphonuclear neutrophilos: C, variations 
in the number of polymorphonuclear neutrophilos; D, variations in the per cent, of 
small lymphocj'tes; E, variations in the number of .small lymphocyto.=. 
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:Mcdical Association, nucleinic acid or its sodiiun salt, and to use 
the phosphorus percentage as our guide. 

In counting blood cells tlu-ee pipettes were prepared 'for each 
count, tlu-ee cliambers counted of each pipette, and the number of 
leukocj-tes calculated from the average. Difi'erential counts were 
made of 400 cells in each case. 

Counts were made immediately before the injection, and after 
the lapse of h hour, 1 hour, 2 hours, 4 hours, 7\ hours, 24 hours, 4S 
hours, 72 hours, and in some cases 90 hours after the injection. 
The effect of repeated puncturing of the dog’s nose was controlk-d 
by taking counts on several untreated dogs. The effect of the injec- 
tion of the menstruum in which the nuclein was to be administert'd 
was controlled by making coimts after the intravenous and sub- 
cutaneous injection of physiological salt solution and 15 per cent, 
alcohol. The sodium nucleinate solution was jwepared in 15 per 
cent, alcohol and physiological saline, in every case immerliatcly 
before injection, and an amount of nuclein equivalent to 0,5 ing. 
phosphorus per kilo of dog weight was injected subcutaneously and 
intravenously in solution, 1 c.c. of which was equivalent to 1 ing. of 
phosphorus. The dog with wliich most work was done was a 
female of the fox terrier type, varjdng in weiglit from 7 kilos to 
10 kilos in five months; of 24 counts taken in that time without 
treatment, the lowest was 7000 and the highest 13,000. 

The injection of alcohol or of physiological salt solution, cither 
intravenously or subcutaneously, was followed by no variation that 
did not fall within normal limits. 

After the injection of sodium nucleinate, whether in 15 per cent, 
alcohol or physiological salt solution, wliethcr subcutaneously or 
intravenously, there is a primary fall in the whole number of jieri- 
plierally circulating leukocytes. This reaches its lowc.st point 
between the first and second hour, after which it starts to ri.^c. 
The count is back to normal between four and seven liour.s, but the 
rise continues, until at the end of twenty-four hours the highest 
point is reached. From the twenty-fourth hour there is a gradual 
decline, the normal being reachal between the Eevcnty-.second and 
ninety-sixth hour. In every experiment the curve greatly cxcM-dctl 
any figure for a similar period without treatment. The results of 
intravenous and subcutaneous injections arc comi)arahle, the clear- 
ness of the resuli.s, however, being greater by the former metluwl. 

Renner Avas able to raise the leukocytes 4.52 per cent, in liis hiulu”'t 
human case. Our grcatc.st increase in the dog has been 29(1 per 
cent, of the original count. 

The differential counts show after miclein inji-^-tion a rrlntivf 
nnd absolute decrease of ])olyinorph(.mirlear neulrophihN. fr.IIfiwed 
bv a rise. This fail and rise of the polymiele.-ir is largely re.-pDO'-iitie 
for the fall and rise of the whole count. Aeeomjianying this etirve 
of the polynnelears there is a .similar downward and upward <our-e 
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tion there is a reduction in the circulating peripheral leukocjdes, 
chiefly of the polymorphonuclears, and to a much less degree of 
the small lymphocytes, followed by a rise in both, but very largely 
of the polynuclears, even to 95 per cent, of the whole count. The 
total leukocjde count in dogs may be increased 290 per cent, in 
twenty-four hours. Repeated small doses of nuclein do not cause 
and maintain a high tide of leukocytosis. There seems to be 
destruction of polynuclears because of theif great decrease, and the 
relative and absolute increase of young forms on the left side of 
Arneth’s formula. The appearance of these young forms and of an 
increase in nucleated reds speaks for an increased activity of the 
bone marrow, therefore a stimulation of the tissue, but whether 
by the nuclein injected, as a response to the paucity of circulating 
white cells, or by excitation by the detritus of destroyed leukocytes 
we have not yet determined. 
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THE LIMITS OF BLEEDING CONSIDERED FROM THE 
CLINICAL STANDPOINT.^ 

By Beutr^vm M. Bernheim, M.D., 

INSTIlUCTOIt IN CLIN-JCAL SURGEUY, THE JOHJiS HOPKIN^S UNIVEltSm', 
UALTIMORE, MARYLAND. 

There has been a tendency of late to overemphasize the impor- 
tance of blood transfusion methods when in reality there is greater 
need for a more thorough understanding by the medical profession 

' Road before the Semi-annual meeting of the Modico-chirurgical Faculty of Mary- 
land, April 20, 1910. 
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of tlie small hTOphocytes, but it is of much less marked decree !Uid 
more variable in its percentage; so much so. indeed, that no definite 
curA e Clin be platted M'hich ti’iH be followed in every cxpcriiuent. In 
every case, however, tlie ])ereentage of l\Tnphoc\'tes rises as the 
percentage of the polynuclears falls, and falls as it rises. I'his in 
itself shows that the gross variations in the total count must be due 
to polynuclear fall and rise. ^\c are not now prepared to discuss 
the variations of the other leukocytes. 

In a dog with an orginal leukocytosis and an eosmophilia the effect 
of the nuclein was the same as in the case of dogs with a normal 
blood picture. 

In order to see if dailj* or twice daily injections of nuclein in bo 
per cent, alcohol subcutaneously in quantities equivalent to 0.1 ing. 
of phosphorus per kilo would increase the leukocytes contimioudy 
and maintain them at a high level, a dog was given this treatment. 
There was a trifling rise of the whole number and of the percentage 
(therefore also the absolute number) of polynuclears. fl'licre was 
no continued rise, and the increase was irregular. This line of 
experimentation will be pursued further. 

The Arneth formula in dogs is about as follows: IS, -JO, 30, 7, 3. 
The injection of alcohol and saline has no appreciable effect upon 
it. Following an injection of nuclein, especially when given into 
the vein, there is a great relative and numerical increase of Type 1, 
cells with a single nucleus, amounting in one ease to 52 per cent, 
of the polynuclears, while T\q)e 2 remains about as normal and 
Tjqies 3, 4, and 5 decrease. The rise of Type 1 seems to reach a 
high point in four hours corresponding to the time at wliich the 
leukocytes are on the increase and remains during the period in 
whidi the jmlynuclcars are rising. Types 3 and -1 experience a 
fall roughly corresponding to the rise of Type 1, and later, corres- 
ponding again to tlie fall of Type 1, show a distinct increase, this 
arriving about the time that the Icukocdes liave resumed tlieir 
usual numbers. 

Nucleated reds have been cncountcrt'd very occasionally in normal 
blood. After the injection of nuclein subcutaneously they arc. 
slightly increased, but when the sub.stancc is given inti) the vein they 
are increased quite markedly, in one case rising to eight tifne,-! the 
number before injection. Tins rise appears during the time the 
leukocytes arc falling. From a few observations it docs not seem 
that there is any reduction in the number of rai blood cclb. 

In 4 cases general toxic cfTect.s were noted after the intrarenou-' 
injection of nuclein. The dogs became very re>tless for a Anr 
minutes, then lay quiet but trembling on the floor. .After one ant t 
a half hours there was vomiting of a frothy yellow matena!. '' 
vomiting was rej)eatcd tliroughoiu tlie flay. On one iv'ca-tuu tie r-- 

were no general toxic .s\nnpt<ims. , . . . 

Tentative conclusion? from thi-; work are that after tm<-!“in in]-' - 
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a reading that, under ordinary circumstances, is well within the 
limits of safety — ^yet this patient was in such a precarious state from 
sudden loss of blood, consequent upon a volcanic gastric ulcer, 
that the transfusion was terribly hurried. 

A rapidly falling blood-pressure is always a warning of value, 
although it must be remembered that nausea of the slightest degree 
will send the pressure down. Pallor, the clammy, sweaty skin, the 
anxious countenance, are all danger signals that occur to you at 
once, and air-hunger when present is always of true diagnostic 
import. 

In cases of severe hemorrhage — it matters not what the cause — 
a good working rule is to transfuse if the blood-pressure falls as low 
as 70 mm. of mercury, since life is hardly possible with an3h;hing 
below this level. But even in these cases the rule must be some- 
what elastic because one can never tell when the pressure is going 
to rise. In some instances if the physician or surgeon in charge of 
the case has not taken the steps usual in emergency cases, such as 
salt infusions, etc., it may be wise to delay until these can be insti- 
tuted, preparations for transfusion being made in the interval. 
If no appreciable results occur within one hour the case is usually 
hopeless unless new blood is introduced, and procrastination at 
this stage of the game is a fearfully dangerous plan, as the following 
story illustrates: Not many months ago I was called to see a woman 
who had had a placenta previa, and had been delivered in the manner 
usual for such conditions, a fair amount of blood being lost, though 
not nearly enough, according to the obstetrician in charge, to have 
caused the profound shock that ensued. The usual measures to 
combat such a condition were at once instituted and had been 
carried out before I reached the hospital. When I first saw her 
' the patient was in a semiconscious condition, breathing was very 
shallow, and her pressure was around 70. Those in charge of the 
case, however, felt that in the fifteen minutes prior to my coming 
there had been a slight improvement, and the blood-pressure 
readings appeared to corroborate this, so that it seemed as if the 
condition might be one of pure shock, and that, if let alone, the 
patient might recover without transfusion. We waited just a half 
hour, but during those thirty minutes we lost our only chance, for 
suddenly the pressure dropped still further, the patient became 
absolutely unconscious, and died just as the transfusion was started. 
It is impossible for me to express the disgust I felt for my own 
judgment and my chagrin at the loss of that case. After years of 
study and after an experience varied and unique in hemorrhagic 
conditions I had begun to believe that I could really size up the situa- 
tion in such a case. And the worst of it was that I had formulated 
this arbitrary rule of transfusion at 70 mm. pressure over two years 
prior to this case, and had never before broken it. Nowadays, I 
not only adhere to this rule religiously but go even a step farther — 
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at large of the indications for this procedure. It may well be that 
the cross-roads doctor is still unable to carry out a successful trans- 
fusion because of the comple.\'ity of present-day methods; one mieht 
ev’^en admit that the final word has not as yet been said on this 
matter, but the fact remains tliat for all practical purposes it is 
possible no\r for those properly qualified to do a successful trans- 
fusion M-ith considerable ease, ivith absolute certainty and safety, 
on men, vromcn, cliildren, and infants, and by any one of severai 
different methods. It goes without saying, of course, that to achieve 
the best results one must be prepared to use that method best suited 
to tlie case in hand, since no one device answers equally well in cverv 
instance. 

If this is granted, then, it behoo^'es the medical profession at large 
to learn what are the indications for this procedure and to become 
better acquainted as to the limits of bleeding, knowledge of which 
I have found to be sadly lacking. Indeed, it would have been 
strange had there been a wide-spread knowledge of this subject, 
since there was little to be gained by its intensive study jirior to 
the advent of the practical transfusion. The therapy of anemia in 
its various grades has always been pretty well understood, and the 
treatment of actual hcmorrliage from different causes has likewise 
been well recognized; so that heretofore it would have availed one 
little to study the actual limits of blood loss, with a view to relieving 
the condition Avhen it got, so to speak, “ out of bounds.” The means 
of relief at one’s command were insufficient. But times have 
changed. It is now possible to introduce fresh blood, literally at 
a moment’s notice, into a circulation depleted by accident or disease. 
The only question to be determined is, When has the limit of bleed- 
ing been reached; and by limit of bleeding I refer to progressive 
anemia of any sort, from any cause. 

The more I sec of hcmorrliage and anemia in general the more 
am I convinced of the utter futility of having a .specific rule by wliicli 
to be governed. Each case is a study unto it.sclf, each individual 
rejircsents an entity, each must be judged from all angles if one is 
to faithfully discharge his duties; and experience alone is the final 
great teacher in this as in all other phases of medicine. Vet one mu■^t 
have some tentative plans by which to be guided, and tiiere ar<'. 
after all, certain fundamental features wliich arc true to a degree 
in ail eases, and that arc, if not regarded too literally, to lie/lepeiided 
on. For instance, a sudden loss of blood is a much more .htIoiis 
matter than a gradual depiction. I once tran.sfu.scil a ho.v of about 
seven years who bad had a progrc.ssivc anemia of some luontlis 
standing of such grade that at tlie time of trarnfusion his hemi>- 
globin was too low to rciri-slcr on any of the iu.strumcnts commoiily 
u^^cd for such work. Yvl he was not in any imme<lintc danger at 
the time of transfusion. And not long ago I tr.ui^fu-ed a wom.u. 
who>c hornoglohin actually registered -10 at the tune of operat.un ■ - 
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instance followed a dilatation of the cervix and removal of a child 
by ■\''ersion, giving rise to a fearful condition not explained by loss 
of blood alone. Prompt introduction of blood apparently righted 
the lost equilibrium. Is this condition due to anemia of the brain, 
or is it reallj’’ connected with Crile’s kinetie' theory? I confess it 
to be beyond my ken. Having constantly to reckon with this phase 
of hemorrhagic conditions — ^for shock is nearly always associated 
with bleeding in the cases I am called upon to judge — 1 find it at 
the same time enigmatical and terrifjnng, for it introduces an 
unknown factor into conditions trying enough without it. 

But before dismissing the subject of accidental blood loss, a few 
words might be in order concerning the use and abuse of drugs and 
salt solution in the treatment of these conditions. It is an awful 
thing to sit still and watch a man bleed to death, without so much 
as a decent attempt to save him. We all know that. It upsets 
everyone, makes everybody nervous, and this surely is the explana- 
tion of the hurry and bustle of an operating room in which the 
unexpected has happened, the delivery room in which the bleeding 
has been too great. But we might as well realize the truth; perhaps 
a proper realization will bring us to our senses. Drugs are of little 
aid in acute bleeding, morphin, judiciously given, excepted. Never 
have I seen the slightest benefit from strychnin, nor have nitro- 
glycerin nor atropin been of much service. Digitalis and strophan- 
thin may possibly momentarily support a faltering heart, but it is 
not the heart that is at fault. In the severe obstetrical bleedings 
that I have seen, even ergot and pituitrin have been of doubtful 
value. Yet the practice of giving one drug after the other, hypo- 
dermic on top of hypodermic, is still in vogue — so much so that it 
would be astonishing did I but enumerate the various “stimulants” 
given to one rather recent case. It is human nature to try to help, 
but drug therapy in acute bleeding is misdirected aid. 

Personally, I think a quarter of a grain of morphin seems to be 
indicated at the start of any hemorrhage to quiet any restlessness; 
after that the doses had better be smaller, because of the depressant 
effect of this drug on respiration and blood-pressure. IMeasures 
to stop the bleeding should be instituted immediately, and the body 
should be kept as warm as possible, the foot of the bed elevated, 
the limlis bandaged, the patient kept quiet, and water given ad 
libitum. And by water, I mean liquids of any and all sorts, by 
mouth, per rectum, subcutaneous infusion, intravenously, coffee, 
tea, water, salt solution, ice — anything at all that will quench the 
intolerable tliirst and keep up the bulk of the circulating medium — 
all within reason. And right here, perhaps, I may be permitted to 
sound a note of warning — too much has been expected of salt solu- 
tion — far too much. The custom of giving salt solution (or water) 
per rectum after an operation of any magnitude is a good one, and 
tlie salt infusion in cases of bleeding is also good, as is at times 
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when 111 doubt, tny advice is to transfuse. It not infre(}iU'ntlv 
Jiappens that tlie pressure has not fallen to 70 mm., and never dne> 
reach tliat level, but the other features of the case are such as to 
render delay liazardous. Only once in my experience has a case heen 
lost by transfusion; three have now definitely been lo.st by not 
transfusing, and in all three the opportunity was offen'tl but not 
grasped. In fairness to myself, however, I will say that I ndvisnl 
against delay in two out of the three. In the case lost by transfusion 
the emergency was so great that time was lacking to carry out the 
usual hemoh'tic tests, and, as luck had it, the blood used was incom- 
patible, hemolysis occurred, and the patient succumbed one week 
after the operation. This is the only instance of fatal hemolysis in 
my entire experience. 

Curiously enough, the blood picture itself is of little avail in severe 
accidental Jieniorrhage. I once transfused a woman who was 
apparently exsanguinated from a gastric liemorrhage. yet her 
hemoglobin was around 50 per cent., and her red cells were over 
2,000,000 — figures well within the limits of safety. Even in ca.s(.*s 
of actual air-hunger, blood counts alone do not indicate the dire 
need for fresh blood. In fact, so constantly has this state of aflairs 
been found in cases of this sort that this feature is now entirely 
ignored — I do not even go to the trouble to determine the hemo- 
globin or the red count. The explanation of this seeming paradox 
is that a sudden, terrific loss of blood apparently gives rise to a 
tightening up at first of the vascular apparatus, a narrowing of the 
vessel lumen, thus causing a concentration of the blood remaining 
in the peripheral system and at the same time preservini: » blowi- 
pressure .sufficient to sustain life. Tlie true anemia doe.s not become 
ap])arent until later on, when the vc.ssels have relaxcii and taken 
up a renewal supply of plasma with the resultant blood dilution. 
It is, therefore, not infrequently an extremely dillieiilt matter to 
determine the actual limits of bleeding. Cases must be. jiidgal in 
the aggregate, after a careful con.sideration of all features, and even 
then a positive answer is not always forthcoming. 

I am not clear in my own mind as to the proper definition of 
so-called “shock.” and it appears that many other.' have a .'imilar 
hazy conception: but there is, without doubt, a certain something, 
coinmonly called .shock, which compliciites many of the.-*- 
Not once but dozens of times the story has been that .a coinjmra- 
tively .slight loss of blood occurral—stfirie.s cital by men wlio''- 
honesty was not to be que.<tioncd, who.se kcennc-s- of ob-*'rvatiori 
is well rccognizal — still the jiatient looked as if there was nut a 
flro}) left in the body, and bloo<i-prcssure rc.-tding.' vvcrc dilficnU 
to obtain because of a fluttering pulse. One sm-ii ca-e foil*c.Uf, 
a hip-joint manipulation by the open nu-thwi; a fat cmboln- oO 
not explain the condition found nor did tin- anc'thcn'.’i, yer 
])atient tlial before tran-fii-ion could be i»'titnttd. .XnotJa.- 
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teaches otherwise. Not many weeks ago, toward 5 o’clock one 
afternoon, I was asked to see a little girl with a view to possible 
transfusion. On arriving at the hospital, and before going up to 
see the patient, the story was told that a slow nasal bleeding had 
been in progress for six weeks or more and that all measures of 
relief had been utterly futile. Her condition had not seemed alarm- 
ing until some twenty-four hours previous, when signs of collapse 
appeared, which were combated by a salt infusion. As no permanent 
relief was afforded by this means, transfusion of blood was thought 
of, but when I saw the patient it was apparent that a transfusion 
was not for her — she was actually dying! Nor would I set these 
cases down as instances of sheer stupidity or ignorance, because 
the physicians responsible were well up in their general work and 
desired to do all in their power for their patients. The unfortunate 
feature was that, being unaccustomed to deal with intractable 
bleedings, they were uniformed as to the limits beyond which one 
dare not go without introducing fresh blood. It is quite possible, 
too, that some of them did not know that intravenous whole blood 
will almost always cause a cessation of a gradual ooze from most 
any cause — they failed to take advantage of their opportunities 
and their patients paid the penalty. 

It should be understood that in cases of chronic bleeding the 
coagulation apparatus tends to become deranged, and the longer 
the seepage continues the less liable is spontaneous cessation to 
occur. And the curious feature is that in many of the worst of these 
cases, the coagulation time of the blood outside the body is but little 
delayed. I have no explanation for this phenomenon, but can 
vouch for its accuracy by repeated tests. Therefore, in cases of 
gradual bleeding from any cause too much must not be left to nature. 
Depletions from sloughing fibroids should never be permitted to 
progress beyond the safe operative stage; yet I have seen it done! 
No case of obscure internal bleeding in this enlightened day should 
progress so far as to need a transfusion; yet I have seen it done! 
No case of actual hemophilia should be allowed to go so far that 
the patient is exsanguinated before resorting to blood introduction; 
yet I have seen that done! The slightest bleeding in the newborn 
infant should be a signal to prepare for a transfusion; but is this 
done? By no means. Only a few days ago I was requested to see 
a two-weeks-old babe that had had a slight vaginal bleeding a day 
or two after bhth, a few purpural spots later on, and finally an 
umbilical hemorrhage that resulted in death just a few moments 
after it was brought to the hospital for transfusion! 

Let me emphasize that bleeding is a phenomenon of the gravest 
import. Little does one realize the vast number of lives lost yearly 
frorn this cause, since no statistics have ever been compiled on the 
subject. I had no idea of its consequences until some time after 
starting in transfusion work, but as the years roll by my list of cases 
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intTcavenous salt— all within reason. But it is rifliculou.^ in the 
extreme to keep filling a patient full of salt solution just I)ecau 5 e 
a great quantity of blood has been lost. Salt .solution will not turn 
into blood— yet it is all but expected to do so. 

If I have seen one I have seen a dozen patients actually water- 
logged by salt solution — and with no irriproveincnt wliatsnever. 
It never seems to occur to some men that a heart can be over- 
distended, that the blood can be made too dilute, that if 1000 c.c. 
or 1500 c.c. of salt do no good, a greater amount will be etiually 
valueless. But time and time again have I seen infusions repeat«{ 
after 2000 c.c. of salt have been given without any benefit at ah. 
Everyone knows it is proper to give salt solution in eases of [)tood 
loss, but very few stop to consider how much ought to be given. 
vSome tliree years ago I was asked to see a gentleman, aged sixty- 
five years, who had had a suprapubic prostatectomy done. He 
went off the table in very good shape, but a few hours later began 
to bleed, and had to be repacked. Even this did not stop the oo/i-. 
So about four or five hours after the operation he was taken to the 
operating room and thoroughly packed under light gas anesthesia. 
Ratlier shocked from this procedure, but still in fair shape, he was 
returned to his bed and readily took up 2000 c.c. of salt solution. 
In spite of this he gradually became weaker, and finally developed 
a Cheync-Stokes form of respiration. When I saw Jiiin his blood- 
pressure was around 70 and he was in a seniiconscioiis condition. 
Those in charge wished to delay because he was taking u]) the salt 
so well, but gave in after a brief argument. On inci>ing his ann 
for a direct transfusion, not a drop of blood flowed from his tissues, 
but salt solution flowed very freely. The introduction of a few 
hundred cubic centimeters of blood from his son saved his life; 
and curiously enough the Cheync-Stokes form of re.spiration (h^- 
appeared while the blood was actually flowing into him. 

It should be generally understood that if the bleeding ha‘^ not 
been too great a few hundred cubic centimeters of salt are all that 
is needed to tide a patient over. In cases of very severe hemorrhage 
the amount might be incrcaserl a bit, but if r2fK) c.c. do not steady 
a falling blood-pressure or cause n slight rise its introduction had 
better be discontinued. Even when there has been a rise the gre.itf 
caution must be exercised, for be it remembercfl that in (hc-c 
desiieratc conditions salt will frequently cause a rbe in blo^wl- 
pressure, but will not sustain it. IVhen the bleeding fiai been 
excessive a transfu.''ion is indicated, becau-'C it has fx en romjii'-ivcb 
shown that blowl alone can raise a pre.ssure and MiUaiii it. ."alt 
solution has no sustaining power pn .'r, and wh-m the fall ’ 
after a rise from this means it u-sually ])ortcmh the end, foradd<'.! 
.^•ilt dilution is useless. It never nibc-s a jwe— arc tn ice! 

' One would think that little nce^l be s.-iid ciinrerning tlx- limits 
of blerding in the more gradual form-S of b|o<xl lo-.-, but exp-'n'O"' 
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and his last kidney wound became a foul, sloughing cesspool, while 
his temperature was continually mounting. A blood transfusion 
changed this individual from one absolutely lost to a man of hope; 
his temperature dropped, the wound in his side gradually cleared, 
healthy granulations sprang up, and he left the hospital in good 
shape not many weeks later. And I maintain that is a triumph of 
the most fundamental character. . 

In conclusion, I would urge, that henceforth transfusion be not 
regarded entirely as a measure of last resort — food for the reporters 
by spectacular stories of the dead brought back to life. A more 
thoughtful attitude concerning blood loss from any cause is greatly 
to be desired, and the phenomena accompanying bleedings of all 
magnitudes should be carefully noted and studied, with the view 
to improving the general knowledge of such matters. Furthermore, 
a partial revision of the existing ideas of combating hemorrhage 
and the condition commonly known as shock may possibly be of 
material advantage in view of the fact that transfusion may lie done 
so readily at the present time. But above all, surgeons and physi- 
cians should learn to recognize the limits of bleeding and to act 
promptly. In the acute hemorrhages, according to my experience, 
the safest guide is the blood-pressure; in the chronic bleedings and 
the anemias it is the hemoglobin; but one must never lose sight of 
the fact that at times all signs fail, and there remains naught for 
guidance but exiierience and judgment. Under these circumstances 
my advice is, “When in doubt, transfuse!” 


THE MAIN FACTORS AFFECTING THE INTENSITY OF SOUNDS 
AS THEY PASS FROM THE INTERIOR OF THE LUNGS 
TO THE PERIPHERY OP THE CHEST. 

By Charles M. Montgomery, A.B., M.D., 

PHILADELPHIA. 

(From the Henry Phipps Institute, University of Pennsylvania, Pliilaclelphiu.) 

The intensity of sound as it passes between two places may 
vary in one of three ways ; It may become intensified, it may remain 
constant, or it may be diminished. In these general features sound 
presents certain resemblances to light. Factors operating to increase 
sounds between the interior of the bronchi and the periphery of 
the chest are little understood and are probably of very minor 
importance, as far as the mere intensity of audible sounds is con- 
cerned. Factors concerned in maintaining the original intensity of 
sounds are found particularly within the bronchi, which act much 
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designated by the fateful words "too late” grows jierccptiblv, uiuil 
now I take it as a matter of course that not an inconsiderable i)er- 
centage of the cases I am called to see arc beyond help simply because 
of an insufficient knowledge concerning tlie limits of bicaliriir. In 
fact, it was a study of these "too late” cases that prompted me to 
ttike up the subject in the hope that a renewed interest might he 
awakened. 

Even the chronic anemias are, from my vicw-])nint. permitted 
to progress entirely too far. I ask why is it necessarv to dchtv 
transfusion in cases of pernicious anemia until the victini has a 
hemoglobin so low that an accurate reading is extremely difficult 

15, 12, even 10 per cent. — and the patient is pale as death and so 
weak that transfusion is an extremely dangerous undertaking.' 
I'Vesh blood does not cure these cases, that I well know, hut in general 
it will cause a remission after all other measures have failed. Theu 
why not transfuse, if transfuse at all, before the very bottom has 
been reached? Some may say that one can never tell when drug 
therapy will start the rise? If so, I agree witii them, Imt in my 
experience after drugs have caused one or two remissions a con- 
tinuously falling hemoglobin under this therapy is a danger .signal, 
and wlien the hemoglobin reaches say 30 per cent., why not intro- 
duce new blood and give the drugs a bit more to work on? 

The same thing may be said of the indefinite undiagnosed anemia^, 
some of which arc permanently cured by transfusion. Anti the 
intestinal bleedings from ulcers, duodenal, gastric, may be jilaccd 
in the same category. The convalescence of matiy of the.'^e patients 
could be materially shortened by the introduction whole 1)1 (k«I. 
Why compel them to start from the depths and rebuild entirely 
when one knows it to be so difficiilt and tedious when, by repeated 
demands, the blood-forming organs have been strained to the 
breaking point? And since many of thci^c individuals have dilli- 
culty in getting beyond a certain point in their rebuildirig ])roees,.:, it 
has often occurred to me that the impetus resulting from a meilintn- 
sized transfusion at this point might be a stinmlus of ine>titnnhle 
value in healing the ulcer and finally regaining complete strength 
and health, a point that has liitherto Imd but passing consideratidn. 

And how often are surgeons called upon to oja-ratc on jjatieiit'- 
whose strength has been sapped by ‘^omc cfironic wasting priMc-- 
that i.s only another form of hlecding? Dcath.s from such op<'ratifiti'> 
are not infrccpicnt, yet poor surgical risks of thi< sort can be tnrfmi 
into good operative risks without the .slightest difficulty by n triitr" 
fusion prior to operation, or, as I have frequently dune, dnrmg 
actual operation. One case in particular, a h'tflo out of tfe- ordtn.iry 
])erliaps, but extremiely instrueti%'c. rna:/ be cited: A iriati e.nnf m 
suffering with a double pus kiflney. He stoofl one oiwratiou f.ud;- 
well, but failed to respond nfter_ drainage of the other sale, f "r 
days all measures of relief were tried, but In- (-.'.ntimied fo dip «' • • 
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The Different Individual Media Concerned. All the indi- 
vidual media with which we are concerned may be divided into 
three groups: (1) the solids, or, better, the gels, (2) the fluids, and 
(3) the gases. It is very easy to show that each of these individual 
media by itself offers hit little obstruction to the passage of sound 
through it, and that lohatever proportion of sound is lost in its passage 
through these individual media is due to diffusion. In the de-intesifi- 
cation of sounds on their way to the periphery of the chest, no 
differences in the conductive properties of any of these media, 
solids (or gels), fluids and gases, have been determined by the 
stethoscope, and therefore are not of present concern to us. 

Different Media in Combination. Apart from diffusion the chief 
factor in diminishing sounds passing through the chest is the reflection 
of sounds occurring at the junction of certain of the above mentioned 
media. Comparatively little sound is lost in its passage between fluid 
and tissue {or solid), because their densities are not greatly different 
and they are both highly elastic. But between air and tissue or air and 
fluid, provided the body of tissue or fluid is not too attenuated, a very 
marked “break” occurs, because of the vast differences in density of 
the adjoining media. As far, then, as different media in the chest 
affect sound intensity by their combination, they may be roughly 
reduced to two: a medium of air and a medium free from air. 

To summarize what has been said about the diminution of sound 
in the chest, we are dealing chiefly with two factors — diffusion and 
reflection — the former occurring fairly constantly, the latter for the 
most part requiring the presence of air and taking place mainly at 
the junction of air with either solid (tissue, gel), or fluid. Or, 
to put it in another way, there is very little diminution of sound in 
the absence of air, except that due to diffusion, provided the bronchi 
are patulous and not reduced in size. 

In speaking of the combination of tissue and air as offering an 
obstruction to the passage of sounds, the degree of obstruction will 
depend on the thickness of the tissue adjacent to the air. Thus, 
mueh more sound is lost when the vibrations are passing from air 
to chest wall, than from air in one of the vesicles in the lung to the 
delicate enveloping membranous wall. The fact that sounds pass 
though the normal lung with as little loss as they do, is largely 
because each delicate membrane individually offers relatively very 
little obstruction. More obstruction occurs when these membranes are 
tense than when relaxed, the greater, tenseness of the membranes in 
the former case effeeting a greater degree of reflection of the vibrations. 
The result is the well known clinical fact, that the normal lung in 
the normally distended state impedes the transmission of sound more 
than when in a state of collapse. A great difference in transmissa- 
bility can be shoivn to exist when the sounds traverse equal distances 
in distended and relaxed lungs. 

While the solid tissues of the lung (normal and diseased), and of 
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as speaking tubes in preventing, tlirough limitation of diUnsion. 
the Yveakening of the sounds coming from the upper rcsjiiratorv 
tract, M-Iiile at the same time the bronchi carrj- the sounds dccpiv 
n-ithin the lungs, tlius preserving a good deal of their original 
intensity. The bronchi, lion-ever, provided they are patuloii?, 
and not too far retracted toward the root of the hina, exert their 
influences on the sounds n'ithin tliem under botli normal and patho- 
logical conditions, so that to a large e.\'tent our interest centres on the 
sounds after the?/ hare escaped from mthin the hronchi. It is not. 
however, Yvith an increase in sounds, or their retention, that wc 
are chiefly concerned, but lY-ith those factors tending to effect a 
diminution in the intensity of sounds in the chest. 

The Dimi.nution of Sounds. The diminution of sounds in 
dlfTerent clinical conditions as they pass from the interior of the 
bronchi to tlie periphery of the clicst, depends chiefly on one or both 
of two factors: the diffusion of sounds and the reflection of sounds. 

The Diffusion of Sounds. By diffusion is meant a .sjwcading 
out of the sound, a dilution of the sound energy. If a sound origi- 
nates at a point, and, owing to the non-existence of any obstruction.';, 
spreads out equally in all directions, the intensity of the sound will 
be the same on all points of the surface of a sphere whose centre i.s 
at the point of origin of the sound. At the surface of a second 
sphere, double the area of the first, and concentric to t)ic.;:ame point 
of sound origin, the vibration energy, per unit of area, and hence the 
intensity, is halved. This is a deduction from the so-called inverse 
square law of acoustics, Yvhich tells us that, in a medium in which 
the absorjitiou of energy is small enough to be neglected, and whicli 
is extended enough (infinite) so that the complications intrwluced 
by boundaries may be disregarded, the intensity of a sound varie.s 
inversely as the square of its distance from the source, fl'lie impor- 
tance of the factor of diffusion of .sound in diniini.sliing the intensity 
of sounds as they approach the surface of the che.‘;t lias, for the mo<i 
part, been understood in only a very general way, and tlie great 
relative importance of this factor in certain clinical conditions Ims 
been largely overlooked. Thus, the main factor in determining the 
diminution of vocal resonance in pleural elFu.sion as contra-ted 
with the normal lung, is diffusion. 

The Refleetiou of Sounds. The reflection of sounds is a forns 
of sound ob.struction, and is ns difTcrent from the dilTiuion of 
.sound as the reflection of light is from the diffusion of light, fh 
course we are now speaking of reflection as it interferes with th“ 
transniis.';ion of sounds on their way to the hearer ivlio is .'^ituated 
distal to the point of reflection, for reflt'<‘tion may intensify uiuiub 
by actually focussing them to a smaller urea. In the cheT wr hsi.-; 
for factors reducing sounds (exclusive of iliifusiori) eith'T nitfiui 
till' liiiTercnt imlivkiunl media encoimteresl. or at the juiwtion <■. 
different media, that is, where different media o<-enr in 
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the diameter of a bronchus usually depends in part upon the amount 
of air in the lung, and it seems quite possible that in clironic affec- 
tions of the lung and pleura the bronchial capacity might become 
sufficiently reduced to appreciably affect the vocal resonance. 
The explanation for the greater vocal resonance often encountered 
normally over the right lung, may rest partly on the fact that the 
right lung is larger than the left, which necessitates a larger total 
intrabronchial capacity on the right side, which permits the entrance 
of a larger amount of sound energy into this side. (The ratio of the 
diameters of the right and left main bronchi in the normal individual, 
according to Braune and Stahel, is about 4 to 3, approximately the 
same ratio that they obtained for the respective weights of the lungs 
on the corresponding sides.) 

The Origin of the Sounds Involved. It is to be recalled that 
the spoken voice sounds, bronchial breathing, and whispering 
pectoriloquy arise in the upper respiratory tract, so that '.he source 
of these sounds is identical, however variable may be the conditions 
in the lungs, and different intensities in different parts of the external 
chest surface must be due to factors operating distal to the source 
of these sounds. On the other hand, variations in intensity of the 
vesicular breath sounds, at least of the inspiratory ones, sounds 
which arise within the lungs, may be due in whole or in part to 
differences in intensity at the site of production of these sounds. 
Thus, in pleural effusion, even if slight, the vesicular murmur may 
be weakened because there is not proper expansion of the vesicular 
structure to produce sounds of normal intensity. 

The Relative Importance of Different Portions of the 
Respiratory Passages below the Larynx as Direct Sources 
OF THE Vocal Resonance. While the trachea and bronchi 
resemble speaking tubes to the extent that they transmit within 
their interior sounds coming from the upper part of the respiratory 
tract toward peripheral portions of the lungs, the walls of the 
tracheobronchial tree are, all along the route, taking up a certain 
amount of the sound present within these air passages. . Some 
of the vibrations entering these walls are never perceived by the 
auscultator, and, in the case of the normal lung, the vocal resonance 
over most of the chest is due entirely or largely to vibrations escap- 
ing from the smaller bronchi. Under these conditions the trachea 
and larger bronchi serve only as carriers of sound from the upper 
respiratory tract to the smaller bronchi. The normal right apex, 
according to Fetterolf,^ receives some audible vibrations that have 
come directly from the trachea without having had to pass through the 
bronchi. In pneumonia it has been shown by hlason^ that the voice 

- The Aiiiiloinic ExpUuiation of the Greater Amount of Vocal Fremitus and Vocal 
Resonance Normally Found at the Apex of the right Lung, Archives of Internal 
Medicine, February, 1009. 

American Journal of Diseases of Children, March, 101 G. 
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pie cliest i\all in the living hotly contain a large proportuai of fluid 
in the form of lymph and Wood, this mixture td two difTcn-iit media, 
fluid and tissue, does not materially reflect or obstruct the passage 
of sounds, for the reason given, that the densities of ti'^suc (normal 
and pathological) and fluid are relatively alike. 

The purely solid portions of the tissues we are considering are 
made up chiefly of soft cellular substance, which, to a large extent 
at least, is physically allied to gelatin, and belongs to the group of 
gels, substances which it is well to hear in mind are very difTcrenl 
physically from such solid materials as wood and met;d. Idu'se 
gels, though potentially capable of yielding a large proportion of 
fluid, do not actnallj' contain it, just as gelatin, though capable of 
yielding much water, does not do so ns long as it is in the state of 
gelatin. 

Absorptiox, Reso-vaxce axd Interit.rekce 01' Souxns. Be- 
sides the main factors of diffusion and reflection of sounds there 
are other factors aft'ccting the intensity of sounds within tlic chest, 
but their activities, what little we know about them, appear to ho 
much less influential. On the quality of sounds, however, at least 
in the case of resonance, their effect may be very marked. By 
ahsorpiion is meant the annihilation of sound energy as such, and 
its conversion into otlicr forms of energy, such as heat, which may 
not he appreciated by the car. It is a factor conccrticd in the 
diminution of sound intensity quite distinct from diffusion, though 
at times confused with it. Absorption by different media apparently 
iflays a very small part in tlie reduction of sound intensity in the 
cliest. Resonance acts particularly by affecting sounds of a certain 
pitcli, and as the chest sounds familiar tn vs arc compouiidcfl of 
many difl'crent kinds of individual sounds, re.sonauce u.-'Ually exerts 
its influence only on a iimital number of these Individual soumh. 
Certain elements in the origiual sound may in* diminished through 
interference, that is, the superimposition of sound vvavc.s upon car ii 

other. , , 

The Size oj the Bronchi as a Factor in Prtcrnnning the Intnisilt! or 
the J'^ora! Resonance. When a bronchus, ora groiij) of hronehi, .'^iifh 
as we find in the bronchial tree of one lung, become rediicei! in 
size, the total amount of sound energy coming from (he upper 
vc.spiratory traet and being admitted to tlicse lironehi, is ie."' th.'ut 
wlien the hronehi possc.-^sed their original larger eapaoity. Ihu^ 
much of an effect this deercase in the hronciii:d ea))aei(y ni:ty exert 
upon the vocal resonance rc()uire,s further inve.stig.ation. I hi-, i.ietor 
would have a particularly favorable opportunity to operate wiun 
the whole hmg is much rctluml in size, as may ot-eur in ph ura 
effusion or pneiimotliorax. Ifraune and .'^tahel' imve sfiown t i.it 
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its associated fluids, the solid lung and chest wall forming prac- 
tically a single good conducting medium which offers very little 
obstruction to the passage of the vibrations, so that nearly all the 
soxind intensity that is lost en route from bronchus to chest j)erij)hery 
is due to dijftision. In no other common clinical condition do we 
find so little tendency to the reduction of sounds from reflection 
as when dealing with a solid lung. And even the degree of diffusion 
is not greater than that ordinarily encountered. The voice sounds 
are, therefore, relatively loud, or, as we usually express it, are 
increased in intensity over a solid lung. In addition the weaker 
sounds produced in the upper respiratory tract, bronchial breathing 
and whispering pectoriloquy, become a,udible at the chest surface, 
while the normal breath sounds disappear because they are not 
produced. 



Fig. 2. — Normal lung. Special reflection (indicated by continuous lines), first, at 
junction of the air in the lung with the chest wall; second, at junction of tense mem- 
branous tissues of lung wth air in the vesicles, and, possibly to some extent; third, 
at junction of bronchi vath air in adjacent vesicles. Diffusion much as in the case of 
solid lung. Vocal resonance normal. Bronchi in diagram represent small as well as 
large bronchi. 


The Normal Lung Normally Distended. The conditions present 
in a chest containing normal lung in its normal state of tension 
offer a marked contrast to those occurring when the lung becomes 
solidified. Such a lung, unlike the solid lung, does not exhibit 
a single good conducting medium free from air between bron- 
chial Avail and chest wall. Instead, we find air associated in a 
very peculiar Avay Avith the delicate membranous tissues of the pul- 
monary parenchyma, these membranes at the same time being 
under a considerable degree of tension. Sound energy is lost, (1) 
as the Aubrations pass from the bronchial walls to the air in the 
nearest adjoining A^esicles; (2) as the Aubrations pass betAveen the 
air in the A^esicles and the tense membranous walls enclosing them, 
and (3) as tlie vibrations pass from the air in the A'esicles immediately 
underlying the chest Avail to the tissues betAA'een these A^esicles and 
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and breath sounds become much altered wlien a periplierallysitintctl 
consolidation, previously separated from tlie large brondii hv ;m 
area of normal lungTissue, by extension centrallv, finallv coinc'’ in 
direct contact with these large bronchi. The large bronchi furnidi 
some of the sound vhen the lung assumes the fetal ^-pc folloivinf- 
the disappearance of air from within the alveoli. 'The trachea 
itself naay be a direct source of sound when the upper part of the 
lung is solid, or when the upper portion of the pleural cavity is 
filled with air or fluid, the pulmonary apex being free from adhesions 
and retracted toward the root of the lung. 

^''^^nle fully recognizing the limitations of the explanations o{Tcr«l 
for various auscultatory findings obtained over the lungs, we believe 
that the application of the simple principles just presented to certain 
clinical conditions can frequently be determined to a considerable 


Outer cliest surface 


Liiut'-cfie.-if wall 

junction 




/ /solid 


Dinphrjifnn— i— t 


/ ! 



Urnrulms 


' ^ 


Fic!. 1. — Solid lunR. No ppocinl reficotion, the entire disWticc Iietnivn broticJud 
w.ill .md outer elicit .“urfuce. Dlau'ion .in imjHirt.mt but not n :<ppci'it factor. .More 
sound rolninod within llic bronchi, at least, the «ninll oni"<, than nnnn'dly. \ lya! 
^c'^on.ance incrcas-cd. Bronchi in dhiRr-rm rcprc'ont small ai "cU !'■* larr,c hrojicli!. 


extent. Six of these conditions will receive brief attention; .^olidificfl 
lung, normal lung in a state of normal di.'tention, collapsed but 
otherwise normal lung, pleural clTusion with diiniuisliC'i vooul 
resonance, jileural elTusion with increased vocal rc.sonanee, and 
pncumotliorax. 

Lvnij. I'liis is the simjilc^t clinical condition we liave 
to study. In tracing the sounds from witliin the bronchi through 
the solid lung to tlic periphery of the chest wc find the factor of 
diffusion of sound evcr\'wlierc operative. The .nciivitlc.-; of tlu' 
factor arc very much limited within the bronchi heeiiu?*- the broti- 
cliiul walh to' a great extent rcflwt the vihnitions hack into ihr 
interior of (he bronchi, this reflective action in riic .Miiallcr fuotich! 
Ircing even more powerful when the lung h .^/tlid than vhwi it i- 
normal. Onee the vil)rntion'^ have enterc<! the hron.-bi.al 
liowevor, their further cour-e is pur-ucfl cntin-ly through ti-ue vitl. 
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conditions encountered in a simple case are the presence of fluid 
within tlic pleural cavity, and a more or less relaxed lung. . The 
elinical faet above referred to, that the vocal resonance above a 
pleural effusion is frequently increased, indicates that the so'unds' 
escape from the relaxed lung to adjacent tissue with more intensity 
than in the normal case. The evidence indicates that the sounds 
pass between a relaxed lung and fluid with about an equal intensity 
to that found in the passage of sounds between relaxed lung and 
tissue. Therefore, in those cases presenting an increase in vocal 
resonance above an effusion we conelude^that the vibrations enter- 
ing the fluid are louder than those entering the chest wall of an 
individual with the lung in a normal state. Any loss of sound, then, 
{except as noted below), encountered over a pleural effusion, must take 
place after the vihratioiis have entered the fluid. We have already seen 



Fig. 3 . — Pleural elTusion. Lunp: air-beariiiK, but membranous tissue relaxed. 
Special rellcction (indicated by heavy continuous line) at lunu-fluid junction. Reflec- 
tion at junction of bronchi with adjacent intravesicular air (indicated by light con- 
tinuous lines) of questionable importance. Special diffusion between lung and ohe.6t 
wall. Vocal rc.sonancc decreased. Bronchi in diagram represent small as well as 
large bronchi. 


that tissue alone, and fluid alone, and even the combination of the 
two, offer very little impediment to the passage of sounds. The loss 
of sound cncouuiered over an effusion may be traced largely to diffusion, 
the result of the greater distance occurring between the lung and 
tlie chest wall overlying the fluid as compared to the close approxi- 
mation of the lung to the chest wall under normal conditions when 
no fluid separates them. The sounds become weak over an effusion 
for the same reason that they do over the liver, because of diffusion 
and not because of reflection. When the lung is much reduced in 
size the diminished vocal resonance may be partly due to the decrease 
in size and capacity of the bronchi, which allows less sound to enter 
the lung than normally. When effusion is present the vesicular 
murmur may be diminished or absent partly because the vesicles 
are not expanding properly to produce sounds of normal intensity. 
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the chest wall, which practically means to the chest wall. Kw'h 
such loss of cncrgii is the result of reflection acting on the vil>rati(m< 
as they pass toward the exterior of the chest. It is not surpridng. 
therefore, with all these places unfavorable to the tmn.sinission of 
sound, that the normal vocal re.sonance is so much less intense than 
when the lung is solid. In fact, it is more difhcult to explain why 
the voice sounds are not actually weaker than they arc. Two con- 
ditions may be mentioned which are relatively favorable to .‘-■oiirKl 
transmission when the lung is normal: (1) Sound can more easily 
escape from witliin tlie smaller bronclii to the thin walls of these 
smaller bronchial tubes of the normal lung than when the.'^c tulx's 
become encased in solid tissue. (2) There is some sound conduction 
even in the thin membranous tissue of the normal lung. Tiic absetice 
of bronchial breathing and whispering pectoriloquy over normal 
lung is due to the same conditions that make the vocal rc,sonanrc 
less than that over solid lung. 

Ilclaxed Init Otherwise Normal Jaiiu]. Clinically thi.s condition 
occurs above a pleural effusion and is apparently responsible for 
the increased vocal resonance frcqucntlj' found above an effusion. 
A good deal of the confusion and error that has resultcfl in the 
attempt to c.xplain different degrees of intensity in the sounds heard 
over the chest has been due to a failure to recognize the different 
effects oil sound trausuiission occasioned hj the uormalli/ distended 
lung and the collapsed lung, or, as it is frequently termed, the com- 
pressed lung. Bullar (lSS-1) was the first one to describe the marked 
differences in conductivity of these two kind.s of lungs, though he 
offered no c.xplanation for this variation. The relaxed lung allows 
vibrations to pass through it with less obstruction or reflectinn than the 
distended lung, for the reason given in spciiking of the normally 
tense lung, that is, because the relaxed membranes of the enllapwd 
lung are not under tension, and therefore reflect the vibration'^ 
backward to a much less extent than when the same mcmbrane.s 
are tense. This principle is well known, and can be rcaflily illii-- 
trated by ])a.ssing sounds info a tube and listening at th<‘ far end, 
when it will be noticed that if a thin piece of rubber membrane for 
body tissue) is placed acro.ss the lumen of the tube at .=’omo point, 
much less sound gets through to the far end of the tube when tin'-' 
membrane is held taut than when it is completely n-laxed. 'i'h'- 
relaxed lung lets more sound through it than the di'^fendtil lung 
oven when the area traversal in the two <'a.«cs is idfnti(*.'il. In all 
respects, except the degree of tension of the finer tissues, tin- ni.twl 
and tense lungs are very mueli alike as far as .‘'Oimd tr;in''mi'"ibi!it,< 
i.s concerm-d. wlien cqiial distances in the two kindn of limc^ are 


compared. 

Pleural Effusion with Hiimnished or .Ihserii I o-'h! to" ■'•wur. 
The phenomenon alien not eniin-ly n rro- 

neon? have been either ohwiire or ineomplet-. 'fin- abn-rma. 
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tliat is, the fluid may be present in tlie upper part of the pleural 
cavity, so that in the course of the vibrations from the trachea to 
the chest wall no air intervenes, but only tissue and fluid: Very 



Fig. 5. — Pneumothorax. Lung air-bearing. Special reflection (indicated by heavy 
line) at air chest-wall junction. Reflection at outer bronchial surface as in Fig. 3. 
No special diffusion; diffusion being limited by the heavw walls enclosing the air in 
the pneumothorax cavity. Vocal resonance distinguished. Bronchi in diagram 
represent small as well as large bronchi. 


loud sounds may be obtained over the chest of a fetal calf after fluid 
has been introduced between the chest wall and the solid fetal lung, 
these sounds becoming much weaker, however, after inflation of 
the lung. (The sound in this case is introduced into the trachea.) 



Fio. G. — Pneumothorax. Lung solid. Same as Fig. 5, except that there is special 
reflection (indic.atcd by licavj’’ continuous line) between solid lung and surrounding 
air, while there is no reflection between outer surface of bronchi and surrounding 
solid tissue. Vocal resonance diminished. Bronchi in diagram represent small .as 
well as large bronchi. 


Pneumothorax. In the case of pneumothorax the distinctive 
location of sound loss is at the junction of the air in the pneumo- 
thorax cavity u'lth the chest mall, where reflection of the vibrations 

VOL. 153, NO. 4. — ^.vpniL, 1917. 20 
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Pleural Effmion lo'f/i Increased Vocal licsonanre. 'J’hp exphn- 
ations ofFered to account for an increase in die vocal resniiniicc 
sometimes met with over a pleural effusion are few and for the 
most part unsatisfactory. In some eases Piis increased nx'al 
resonance is apparcnilij due io Ihc fact that the fluid adjoins a Inr.n 
which is solid. The lung may be solid simply from absence of air 
in the vesicles, as when it assumes -the fetal* tj^re after proloiig.^l 
collapse, or it may be solid as a result of inflammatory or other 
products in the vesicles. It is important that no air sholdd rcinaitt 
in the pulmonary parencln*ma. IT7;ca a solid lung is separated 
from the chest wall by fluid there is rery little reflection or other farn 
of obstruction- io the passage of vibrations on their way to the periphery 
of the chest, after they hare entered the bronchial walls. Kcither the 
tissues (lung and chest wall), nor the fluid, either iudiridnalhj or in 
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eomhinaiion, offer any serious ivipcdinient to the jmssagr oj sounds. 
If, then, diffusion is limited, the conditions arc very nuicli as in 
the ease of the solid lung unassoeiated with fiultl. Anti whatever 
the degree of diffusion, due to .reparation of the lung from clie'i 
Willi and other factors, the conditions arc very much the same iii 
though tissue replaced fluid in the pleural cavity. 9'iu' eV]»ianiifi<»n 
is entirely satisfactory where the .rolid lung is sepaniteil only a 
short distance from tiie cluvst wall hy the fluid, but it i^ well know n 
that very large effusions on either .ride of the chest >ej)aratiiii: tn*‘ 
lung a great distance from the chest wiill, and thereby groan;- 
increasing the ililTusion between lung and client wall, may funn-n 
striking exiimivlc.? of cases with iiicrearmi vm-id resonam e. 


In 
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Diseases of Children. By Edwin E. Graham, M.D., Professor 
of Diseases of Children, Jefferson Medical College, Philadelphia; 
Pediatrist to the Jefferson Hospital and to the Philadelphia 
Hospital; Consulting Pediatrist to the Training School for Feeble- 
minded, Vineland, N. J.; Member of the American Pediatric 
Society, etc. Pp. 902; with 89 engravings and 4 plates. Phila- 
delphia and New York: Lea & Febiger, Publishers, 1916. 

This work makes another addition to the rapidly growing number 
of complete text-books on Pediatrics. In general it conforms to the 
best orthodox forms of such publications brought “down to date.” 
Apart from a general commendation of a book which the practis- 
ing physician may accept as giving a reliable account of disease in 
childhood, certain features may be especially noted. The chapter 
devoted to infant mortality, heredity and environment is most 
timely and appropriate and should indicate to every thinking physi- 
cian the importance of “preventive” as contrasted with “curative” 
medicine. Another chapter on the role played by fresh air in the 
treatment of disease should also be included in the same category 
as it forms a plea for the value of fresh air in health as well as in 
sickness. A special chapter on puberty discusses in a much more 
extensive manner than is usual a subject upon which the average 
physician has ideas scarcely less hazy than those of the laity. 
Another chapter of practical importance is that on dentition — ^that 
much overrated but not to be overlooked unit in the physiological 
develoinncnt of the child. The relation of the teeth to disease also 
is adequately considered. Throughout the book treatment is indi- 
cated in a way which is most likely to benefit the general practitioner, 
with the proper warning against the much-to-be-deprecated over- 
zealous medication. The subject of infant feeding admittedly is 
the most difficult one to present in the whole range of pediatrics, 
and it would seem to the reviewer that the author has not developed 
it in the most logical order. The information, for the most part, is 
there, but the difficulty of securing an adequate conception of the 
relation of food to dige.stion and the results of indigestion has not 
been solved as satisfactorily as the author’s knowledge and experi- 
ence would warrant. Another point for criticism is to be found in 
the failure to follow the modern tendency toward the simplification 
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acts very powerfully as a result of the enormous difiVrences in 
density of air and tissue. If the collapsctl lung is air-hearing the 
opportunities are more favorable for the tninsinission of sounds to 
the periphery of the chest than if the lung is solid, because mure 
sound can enter and leave a collapsed air-bearing lung under the.'<* 
conditions tlian when the lung is solid, while at the .sunc time the 
air-bearing lung itself is a very good tramsmitter of sound. If no 
adliesions exist at the apex sound may be obtained coining directly 
from the trachea to the chest periphery by way of the pneumothorax 
cavity. Diffusion exerts little effect between the lung and the ehcsl 
wall, the sound intensity’ being fairly equal throughout the jmeu- 
mothorax chamber, because tlie air is enclosed within solid walls. 
The diminished vocal resonance is probably partly due to the .small 
size of the collapsed lung and the consequent diminished calibre 
of its bronchi, resulting in the admission of a reduced amount of 
sound into the affected lung. Wien a patulous fistula exists between 
the pneumothorax cavity and a bronchus, the conditions are favor- 
able for abnormally loud vocal resonance.' 

Some of the suhjoct.'; briefly presented in this pnper have I>ecn trt';Ue<l tmire fully 
in the Tenth Report of the Henry Phipps Institute for the Stud.v. Trcntmcnt, nn.J 
Prevention of Tnhorculo.sis. in an article by Montgomery and ICekhardi. entide'l 
“Pulnionary .Acoustic Phenoinena.” 
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of pedagogy and who is widely read in the various ramifications of the 
subject. . He knows well how to weigh the relative importance of the 
material presented by researchers of the present day and to combine 
it with the older information in the proper proportion. E. L. 


Diseases of the Digestive Tract and thisir Treat.ment. By 
A. Everett Austin, A.M., M.D., Assistant Professor of Clinical 
Medicine, in Charge of Dietetics and Gastro-intestinal Diseases, 
Tufts College. Pp. 5.52; 85 illustrations. St. Louis: C. V. Mosby 
Companj’’, 1916. 

This volume, the latest arrival in the rapidly growing number 
of monographs dealing with gastro-intestinal subjects, while not 
so good as some of its predecessors, nevertheless presents features 
which speak in its favor. 

While by no means an exhaustive treatise of the subject, and not 
intended as such, it contains a great deal of practical information, 
derived from a clinical experience covering a quarter of a century, 
which should prove useful to both students and general practitioners, 
although it may not appeal so strongly to men who are specializing 
in this subject and who are familiar with the best boolcs in this and 
other languages. 

To the reviewer, who does not wnsh to be unduly critical, it would 
seem that the book is badly balanced in regard to the space allotted 
to different topics. For instance, one-half of the volume is taken 
up with a discussion of the anatomy and physiology of the gastro- 
intestinal tract; the examination of the patient, historical, s;vTnp- 
tomatic, and physical; the methods of applying laboratory aids in 
diagnosis; a chapter on dietetic.s, which is one of the best in the book; 
and a chapter on treatment in general, which is fairly well presented 
and forms a good working basis, though unfortunately is far from 
being up to date. These chapters make up Part I of the volume. 
Part II is devoted to a discussion of special gastric diseases which, 
in the opinion of the reviewer, are afibrded scantier treatment than 
they deserve, only 66 pages being given' to the organic diseases and 
24 pages to the functional disturbances. In regard to the former 
only five conditions are presented, namely, gastritis, ulcer, ectasia, 
cancer, and splanchnoptosis, no mention being made of sarcoma, 
syphilis, tuberculosis, benign tumors of the stomach, benign pyloric 
stenosis, and congenital defects, topics which while of less impor- 
tance than those discus.sed, nevertheless desen’e a place in a treatise 
of this size. Again, in regard to functional disturbances no mention 
is made of some of our more recently acquired knowledge of vago- 
aiifl sympatheticotony. Part III, consisting of j[4.3 pages, is taken 
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ratlicr than the multiplication of diagnostic titles, cspeciallv on the 
subject of the digestive disorders of infancy. A few oniis>ion^ 
are to be noted, but on the whole the book covers the nunre of the 
diseases of childhood in a manner more than usuallv thorough. 

J. c.'g. 


A Text-book of Ilmux Piiysiologv. By Albebt P. Brit! \kkk. 

A.M., ]\I.D., Professor of Physiology* and ^Tedical •Turispnidenct' 

in the Jefferson I^Iedical College. Fifth edition. Bevised aiu! 

Enlarged; with 1 colored plate and 359 illustrations. Philadelphia; 

P. Blaki.ston's Son & Co. 

After paging through this new edition and comparing it with the 
previous edition one is imprc.ssed with the thoroughness of the revi- 
sion. Changes are numerous but not violent. This indeed would 
have been a mistake for the preceding edition was not only peda- 
gogically’’ sound, but satisfactory* as to the relative importance which 
was given to the data presented. The thoroughness rather inanife.'ts 
itself in the form of splendid conservatism in the selection of new 
material. In spite of the introduction of much new rlata the hook 
is little enlarged, for many omi.^sions of the proper sort have hceii 
made. 

Changes of a minor character are seen in the first cha])ters on the 
chemical composition of the body, the physiology of the cell, of the 
skeleton, of the muscle tissue, and of the nerve tissue. Piagrains 
and illustrations have been modified, and sometimes n'placed Jn* 
others. Much more hold type is u.scd, which make the volumes 
more efficient as a reference hook. J'he.'^e changes <list inctly improve 
these chapters which had already reached a high degree of e.\*(vllenet' 
in the previous edition. 

The cha])tcr on food has unrlcrgone considerable change. 'I lie 
descri})tion of a modern metabolism experiment is eoneise and clear. 
The chapter on digestion shows considerable revi>ion. 'I'lie pliy- 
siology of the sphincter cardhe. and the movements of the intestines 
has been brought up to date. In the chapter on cir<adation a couple 
of pages arc di'Votcd to the clectror-ardiogram. .\rteri:d pre-'-iire i- 
also given more consideration, 'fhe ])hysiolf)gy of the v.'isotnotor 
mechanism also shows advantageous changes of treatment ainl some 
new material is added. C’nlorimctric measurement-' are eon'-idereu 
in greater length in the chajitcr on respiration. Interna! secretion- 
have .also received much attention, forclningesof an irniKirtnnt cietr- 
acter iire noted. If spatv iKTinittcd it <sttdd Im- siiown that tlie otlier 
chafiters have r<*<rive<i jiain-'taking attention Jis indicated by the 
changes of both a m.ajor and a minor chara<-ter. , 

'J'lie hook hits been written by an author nho know^ the phih' opie. 
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malignant tumors of the cutaneous appendages; multiple benign 
tumors; nevocarcinomata and malignant melanomata; carcinoma 
encuhasse; endotheliomata; benign connective-tissue tumors; sarco- 
mata and sarcoids; lymphomata; differential diagnosis; prognosis; 
prophylaxis; treatment; tumors according to location. 

The volume is well illustrated and the various histopathological 
cuts emphasize clearly the various portions of the skin from which 
the gro-wths may arise. The classification -of these various growths 
has always been an extremely diflScult matter and the writer has 
been extremely clear in his differentiation of the various types. 
Emphasis has rightly been, given to the fact that the type of treat- 
ment should depend upon the character of the cells comprising 
the tumor and the portion of the skin from which they arise. The 
dictum is again broached that lesions which eventually may give 
rise to malignancy should be removed in their incipiency. The 
suggestion might be offered that the various sarcoids are probably 
of tubercular origin and therefore should be removed from a future 
edition. 

The book is commended to all those interested irt the scientific 
and also practical side of skin cancer. J. C. K. 


Anleitung fur die ICriegschirurgische Tatigkeit. Von Prof. 

Dr, Lotuar Dreher, Leiter der Orthopad; Abteilung und 

Oberarzt an der chirurgischen Universitatsldinic in Breslau. 

S. 158, mit 132 Abbildungen. Berlin; S. Karger, 1916. 

This war brochure is divided into two parts. After an intro- 
duction the general part deals with the subjects of organization, 
variety of weapons, disinfection in the field, dressings, infection, 
general effects of gunshot injuries upon the body, narcosis, and 
local anesthesia. The special part covers gunshot wounds of the 
extremities, skull, face, neck, thorax, spine, abdomen, and m-inary 
tract, and then concludes with frost-bites, appendicitis, suppurative 
Ijnnphadenitis, finuncle, and carbuncle. Each subject is considered 
under two headings — fii'st aid and later treatment. 

There is no subject less desirable to commit between the covers 
of a bound book than that of the surgery of the present war, for 
revolutionary advances are daily being made, based upon the try- 
out of different methods by 100,000 sm-geons on the various battle 
fronts, the discovery of new methods by investigators like Carrel 
and Dakin, and the constant sifting of data by collaborators to 
establish the best means of procedure. Thus in the book before us 
the sole treatment recommended for gas phlegmon is the radical 
and obsolete one of amputation. The prophylactic treatment of 
tetanus is not referred to, yet since the routine use of tetanus anti- 
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up with a discussion of special intestinal diseases, and for the inoNt 
part is much more creditably handled than is Part IJ. TJiere is 
no space allotted to a discussion of diseases of the mouth, the 
esophagus, tlie pancreas, and tlie biliary apparatus in tlicir diri'ot 
or associated influences on gastro-intestinal digestion. 

Tlie author shows commendable familiarity witli the foreign 
literature, especially from German sources, but has paid very little 
attention to the marked advances in and the many contributions 
to tlie subject which have rccenth' been developed by American 
witers. For a book published as late as the current year it is alnio.'t 
unpardonable that no mention sliould be made of newer methods 
of diagnosis by fractional gastric analyses, gastric and duodenal 
sediment studies, and the development of some of the more recent 
biological and physiological cliernical tests, useful in dilTcrcntial 
diagnosis. The book is presented in a litcrarj' style which is sonic- 
what too refreshingly breezy in its use of slang e.vprcssions that 
seem out of place in such an otherwise dignified treatise, and the 
reviewer occasionally found himself lost in a maze of badly con- 
structed sentences, for instance tlie following: “This peristaltic 
action of tlie antnuii plays a very important part in the act of 
vomiting. At first the muscular tone of the fundus relaN'es, leaving 
its walls flabby; the cardia opens and the waves of the antrum con- 
tinue, but against a closed pylorus and a relaxed fundus, in wliich 
way the contents of the stomach, perhaps aided by the pressure of 
the diaphragm and the abdominal walls, with mouth open, posterior 
nares and glottis closed, as in swallowing, are forced out of the 
mouth.” 

From the publisher’s stand-point the book is attractively bound 
and printed, and the somewhat mediocre illustrations have been 
capalily reproduced. B- B. ^ . L. 


.Skin* Can*cer. By IIexry II. II.\zen-, A.B., M.F.. rrofe-^-or of 
Dermatology in the Medical Department of Georgetown 1 Di- 
versity; Frofe.^^sor of Dermatology in tlie I^fc^lical Department of 
Howard University; Some ’’J'ime A.^slstant in Dcrnmtoh.gv in the 
Johns Hopkins University; Member of the American Dcrinntoltigy 
Association. Pp. OS illustrations. St. Louis: C. Mo-iw 
Company, 1910. 


Tnr. attractive little book of Hnzen’s with tlw tith' of Snn 
Canrrr has liccn rend from cover to cover with great ptw arc 
and interest by tbc reviewer. Tlie .subject under c<>nMdcra£i-ti h.v- 
been divided into nineteen eliaptcrs: general emidderatjon' ; prs- 
canecrous dcrnintoH's; epithelial warts; b.iyii-t'el!e<i (^aremmn-uc.. 
culKK'cilcti carciuomiita; sj>intwe!!ed carcinomata; an-. 
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and treatment of liay fever, accompanied by a very complete bibli- 
ography covering the literature from 1565 to 1916. The opinions 
of various authors are quoted freely even to the insertion of extensive 
abstracts from leading articles. In spite of this elaborate considera- 
tion of the literature the author’s' ovm conception of the etiology 
and pathology of hay fever is, to say the least, most confusing. 
Also, his proposition that local treatment of the nasal mucosa and 
the nasopharynx with douching and swabbing will effect a cure in 
the large majority of cases seems a rather extravagant claim. As 
a book for reference this work will be found most useful, but as a 
text-book it is too confused and misleading. G. B. W., 


The Description of an Ophthalmoscope. A Translation of 

VON Helmholtz’s “ Beschreibung eines Augenspiegele.” 

By Thomas Hall Shastid, A.B., A.M., M.D., LL.D., F.A.C.S. 

Chicago; Cleveland Press. 

Few medical instruments have served their purpose better or 
fulfilled the early predictions of their originators to a greater extent 
than the ophthalmoscope. When one pauses to consider the knowl-. 
edge and facts that have been contributed to medical subjects 
through its use it is nothing short of remarkable that sixty-five 
years should elapse before there should appear a translation of von 
Helmholtz’s original description. For his successful efforts in placing 
this historic and epoch-making contribution at the disposal of many 
who otherwise would have been deprived of the privilege of reviewing 
it, Shastid deserves the thanks of the English-speaking profession. 
The small volume contains but thirty-three pages, the subject 
being discussed under four headings; (1) illumination; (2) produc- 
tion of a distinct image of the retina; (3) description of the ophthal- 
moscope; (4) viewing the retina and the image of the flame. The 
frontispiece shows a reproduction of the original illustration in 
von Helmholtz’s Beschreihung eines AngenspiegeJs. T. B. H. 


Harvey’s ^'IEWs on the Use of the Circulation of the Blood, 
By John G. Curtis, IM.D., LL.D., formerly Professor of Physi- 
ology, Columbia University, in the City of New York. Pp, 1S9; 
4 illiKstrations. New York: Columbia University Press. 

, The author bases his consideration on very thorough translations 
of Harvey’s Latin treatises. Harvey’s private lecture notes are 
also freely quoted, as well as several other Latin and some Greek 
writings. Harvey’s references are traced to their source. 
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toxin for a year and a half there have been practically no casi>' of 
tetanus treated in ]' ranee or England. Xitrogen-gas coniprcssion 
of the lung, a valuable procedure in selected cases of continuing 
hemothorax from lung injuries, is not mentioned. That sovereign 
remedy for shock — direct blood transfusion — is omitted from the 
therapeutics of .shock, as is its efficient substitute, intravenous 
saline infusions with adrenalin. Heart massage in emergencies', is 
not described. Trepanation by means of hammer and •chisel, as 
recommended in tlie book, is a perfectly go(xI wa>' of increasing 
shock already present. Au.scultation is a much gentler method 
than manipulation in the diagnosis of complete fracture of a rib, 
TJie more one considers the matter the Ic.ss rca.son one sees for 


the publication of these war manuals, from the practical staml-point 
at least, altliough they doubtless have their place in a course of 
study at a military medical school. The surgical teachings from 
previous wars are being daily controverted, as k'auntleroy has 
recently shown in reviewing the surgical lessons of tlie European 
war. The outstanding feature of nil .serious wounds in this w.ar 
is the mutilating and devitalizing effect on the tissues due to large 
and small irregular pieces of metal, the majority of which are frag- 
ments of the high-c.x])losive shell and hand grenade. 

As previously pointed out in the.se columns, in the pcjietrating and 
perforating injuries of the abdomen the fiekl surgical expericnct's of 
tlie South African war seemed to prove conclusively that ojiiimi, 
starvation, and rest in the Fowler position yielded better rc-sult.s 
than treatment by ojicration. It would seem, from rcjiorts, tlnit 
the contrary is the ease in the present war. ^Vhe^e it has been 
possible for the patient to receive prompt attention the results from 
operatii'c treatment ]ia^'c been most encouraging in improving 
the statistics as compared with the c.xiiectant line of treatment. 
As Carrel has rightly stated: “The future of the wounded depend*, 
upon the rapidity of tran.sportation and the po.ssiliility of treating 


the wounded as soon as possible. ’ 

We hope that we have succeeded in pointing out the n-eley'-ne'.s 
of these manuals in tlie heat and tuniioi! of .surgical work in the 
field. That they liave a distinct place as collafcnd reading for tin* 
first-aid instructions now being puldished in the daily jin*-''.. vill 
not, however, be gain.said. 1'- 


H.w FnvKK: Its ri!Hvr..vno.v .wn Ct'itr.. 15.y W. C. lIoi.i.oriTH:. 
M.I)., Attending Phy.sician to St. JoM-ph’s Ifo-pital, eb". I P- 
202; 5 iiln.''tra(ioris. New York and I.ondon: I'link & Wagna 
Comiiany, lUUl. 


"I'ui-s tn-ati.se on hay fever is n 
of antiipn*. medieval, and nnwlern 


nith»*r eonglonn-rate rornpd.iti-. 
view-, on the etiolngv, pitiiolo-" 


a 



DEPUTY: THE STRETCHER DEARER 


603 


accomplishment of certain wished for results. There is always 
someone in the tale who will marry either a prince or a queen and 
according to the Freudian views the structure of these tales is 
analogous or stands in close relationship to dreams, hysteria or 
similar symbolic features found in some forms of mental disease. 
Of course, the author proves to the satisfaction of anyone who 
believes in Freudian psychology that the leading motive is the 
sexual. Those who do not believe in Freudian psychology will 
perhaps deem it a pity that perfectly good fairy tales should be 
analyzed and laid bare and given a sexual meaning. However, 
whether one believes in it or not the book is very interesting read- 
ing, and once begun the reader is bound to finish the volume. 

T. H. W. 


Injuries of the Eyes, Nose, Throat and Ears. By A. M. 
Ramsay, M.D., F.R.F.P.S., Ophthalmic Surgeon, Royal Infirm- 
arj’-, Glasgow; J. D. Grant, M.D., F.R.C.S., King George Hospi- 
tal, London; H. L. Whale, M.D., F.R.C.S., Captain R.A.M.C. 
(T.F.), the County of London War Hospital, and C. E. West, 
F.R.C.S., Aural Surgeon to St. Bartholomew’s Hospital. Pp. 
160; 11 illustrations. London: Oxford University Press. Pub- 
lished by the Joint Committee of Henry Frowde and Hodder & 
Stoughton. 

Tins book is a valuable pocket primer not only to the army 
field surgeon, but to all interested in first-aid work. It is based 
chiefly upon the experience gained at the front in the base hospitals 
of the present European war. 

There are sixty-five pages devoted to the injuries of the eyes, the 
chapter on amblyopia due to traumatic neurosis being of special 
value to the neurologist. The treatment of wounds is presented 
in a practical manner, the methods mentioned being only those 
that were found to meet all requirements at the front. 

It is to be regretted that more space is not given to injuries of the 
ear, at least in proportion to that given the other headings. The 
differential diagnosis between nerve deafness and that caused by an 
obstructive lesion is rather lightly dealt with. B. D. P. 


The Stretcher Bearer. By Georges M. Deputy, M.D. Pp. 

138. London: Oxford Medical Press. 

The importance of first-aid stretcher drill has prompted the 
author to publish this collection of illustrations of the method of 
handling and carrying the wounded. It serves as an addition to 
the Royal Army Medical Corjjs Training Book. G. M. L. 
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It will be recalled that in 1002, vdien Harvey rewivcnl his (hx-tor's 
degree at Padua, Galen and Aristotle were still undisputwl authori- 
ties. It was against the accepted thories, and such other ohstaok-s 
as weak magnifying glasses, that tlie “discoverer of the ciroulatio!i‘’ 
had to contend. Moreover, much that he could demonstrate he 
could not explain. Contrary to the other eminent men of his day, 
Harvey was not dazzled by the past, although he admired it. .Vll 
these facts are clearly brought out in several chapters. 

It is interesting to tlie present-elay physiologist to find some of 
the theories held by Harvey on the cause of the heart beat. Thus: 
“I judge the cause of the diastole and expansion to be the innate 
heat and expansion to occur first in tlie blood itself, gradually 
tliinned and swelling up like matters in fermentation.” The book' 
abounds with such delightful contrasts to modern teaching while 
showing with what clearness the mind of a great observer grasjied 
the fundamentals of the problem of circulation. A. G. 31. 


Medic.vl Lectures axd Aphorisms. By S.v.muei, Gei;, M.H., 
Fellow of tlie Royal College of Pliysicians; Honorary Phy.sieian 
to H. R. H. the Prince of Wales, and Consulting Physician to 
St. Bartholomew’s Hospital. With Recollections by ,1. WiCKir.vM 
Legg. Pp. 40S, Henry Frowde, O.xford University ^re^s; 
Hodder & Stoughton, Warwicli Square, London, K. C. 


Tins book lias no new ideas to present. It is, however, very 
entertaining reading and contains a great many wise saying''’. 
Dr. Gee was of the old school; well versed in the literature of the 
ancients, eminently observant, of an analytical mind, and at the 
same time opposed to experimentation as a method of studying 
nature. He on several occasions refu.'^cd to give the Ilarvcian 
oration because it imposed upon the orator the condition of (indiiut 
out the ways of nature by experiment. Yet he has presented here 
a work not only of literary charm but of value because of its searching 
analysis of human nature, it.s therapeutic suggestions, and abuve 
all its presentation of certain medical problems from thc^ purely 
practical point of view. 


Wish I'uefii.mext axh SvMRoi.tsJt ix F.mry ’1 apes. By I>!:. 
Fkanz PiCKiax, Zurich. Authorized translation by Dn. Y n.t.tot 
A. White, of Washington, D. C. Pp. 3ork; lh‘’ 

Nervous and Mental Disease Pub. Co. 

Tm.s is a very interesting Freudian interpn t.'ition of fairy taU.. 
According to the author ail fairy talcs have ii'' their ohj<et t. 
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INJURIES TO JoI^TS. By Major Korert Jo>;ns, B.A.M.C. (Tl 
Pp. 1S9; 29 illustrations. London: Oxford Mcdiral Prcs^. 

Ix this day of “preparedness,” wlien practitioners arc sttidvin:: 
some of the chapters of military surgery, this volume b\- Robert 
Jones is highly to be commended. The earlier chapters, dealing with 
the general principles of injuries to Joints, their symptoms anti 
treatment are written in a style that is a model lor surijical tciich- 
iug. The reasoning is based on anatomy and pathology and is 
dear and logical. Tiierc follows a systematic review of the various 
joint injuries and fractures and a definite plan of treatment is given. 
The book is remarkably free from the vague statements ttsnally 
found in treatises on joints. (L L. * 


Guxsiiot Wouxns of Boxes. By Captaix Erxest W. Ilr.v- 

Groves, R.A.iM.C. (T.). Pp. 13-1; 34 illustrations. London: 

Oxford hledical Press. 

Moderx methods of treatment have been under trial sufUciently 
long for the author to present in text-book style those that have 
proved most applicable to gunshot injuries in military surgery. 
Necessity lias led to the development of ingenious applications for 
the immobilization of fractures since the bone plate has failed and 
the bone graft can rarclv be used on account of infection. 

G. .M. L. 


Painless Ciiildrirtii Eutocia axu Nitkoes Oxide-o.vvoe.v 
Analgesia. By Carl IIenrv Davis, A.B., iNf.D., Associate in 
Obstetrics and Gynecology, Bush IVIedical College, in affiliation 
with the University of Chicago; Assistant Attending Obstetri- 
cian and Gynecologist to the PrcslnTcrian Hospital, Chicago. 
Pp. 134. Chicago: Forbes & Co., lOlC). 

Tins interesting monograjdi is an authoritative statement of the 
value of nitrous oxide oxygen analge.sin in labor. A .short history 
of anesthetic agent.? and their use in lal)or i.s given and the relative 
merits and dangers of each are discusscfl. 'I'lie technic of the 
administration of this particidar form of analgesia i.s de-icribcd in 
detail. The obstetrical result.'? in a group of parturient women .-<> 
treated are given and ctmtrasteji with the results in a group ilelivefeu 
under average normal conditifms. It was found that labor v. a- 
shortened 2.') per cent., and that m* harm resulted to moiicr or 
child from its use. JVo{ht1.v admimVtered, tin- eo>t wa- eottifnr.t- 
tivclv slight juici a safe and sneee.-.-.ful an:i!g<'da <'a?il.v seeured. 1 b*- 
liook will he of iritere.-t to all eoneerned v.Jth tlii- I'robh-m <4 
ohstefnVs. 
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tests, namely, the action on the spontaneous contractions of the isolated 
intestinal muscle and on the tone and contractions of the virgin uterus 
of the rabbit. An inhibition of the former, along with an augmentation 
of the latter, was taken as positive evidence of the presence of epi- 
nephrin. Acid extracts of the retroperitoneal chromaflin tissue of man, 
the dog, the cat, the rabbit, the guinea-pig, the white rat, the calf, the 
sheep and the pig were found to have the same physiological action on 
intestinal and uterine muscle as the_ active principle of the medulla of 
the suprarenal glands. 

The Movements of the Mitral Cusps in Relation to the Cardiac 
Cycle; — ^A. L. Dean, Je. (Am. Jour. Physiol, 1916, xl, 206) has experi- 
mented on the cats heart to determine the exact time relation in the 
cardiac cycle of the closure of the mitral cusps. A human hair has been 
attached to one of the mitral cusps, the movements of which have been 
recorded photographically. He has found that the movements of the 
mitral cusps vary somewhat with the length of the As-Vs interval. 
When tliis averages 0.272 second or more, the eusps move ventricleward 
slighly a short period after the onset of auricular systole. Toward the 
end of auricular systole they move auricleward quickly and markedly, 
but not to a position of complete' closure. At the onset of auricular 
diastole the cusps move quickly ventricleward, the rapidity depending 
upon the existing intra-auricular pressure. When ventricular tonus is 
loAV, and when tliis obtains, there is a rebound of the cusps from the 
ventricular walls. The valves remain open until ventricular systole 
begins. At the onset of ventricular systole the cusps immediately 
move upward to a condition of complete closure, and remain so until 
ventricular relaxation begins. During active relaxation of the ventricles 
the cusps move downward to a lower position than they occupied at the 
beginning of cystole. From this position they gradually float upward 
during diastasis. The sequence of movements above described also 
occurs when the As-Vs interval ranges from 0.147 to 0.272 second, 
except that time is lacking for a complete opening of the valves before 
ventricular systole again causes their closure. The valves open slightly 
during the intersystolic period, the extent increasing with the As-Vs 
interval. When the As-Vs interval is less than 0.147 second the valves 
are in the process of closing due to the auricular effect when ventricular 
systole begins. Hence this cardiac event merely completes the closure 
already initiated by the auricle. There is in this case only a single 
closure movement, begiiming before ventricular systole — a single move- 
ment, dvie in part to auricular contraction and in part to ventricular 
contraction. It is commonly taught that the mitral cusps are approxi- 
mated at the onset of ventricular s^^stole. It has been shown in this 
work that some degree of approximation obtains when ventricular 
systole begins if the As-Vs interval falls witliin limits that may be con- 
sidei’cd normal (0.13 to 0.18 second). It has been further shown, 
however, that the extent of this approximation is directly related to the 
length of tlie As-Vs interval, so that when the As-Vs interval equals 
0.272 the cusps arc as widely separated as at the onset of auricular 
systole. It is of practical importance to recognize that in cases of 
delayed A-V conduction the valves may undergo two distinct move- 
ments of closure, the first near the end of auricular systole, the second 
at the beginning of ventricular systole. 
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addihon some evidence was secured to show tliat true carriers of ctohp^ 
i and 2 may be encountered in individuals who have been in no contact 
with an infected patient, so far as is known. There can he no doiihi 
but what convalescents from lobar pneumonia mav carrv for Ion'- 
periods of time in their raoutlis the type of pneumococcus with wliich 
they were infected. ^ These facts may throw much new light upon tiu* 
epidemiology of this disease and subsequently bring to lisht verv 
important factors concerned in tlie transmission of pneumonia from one 
individual to another. 


The Influence of Age upon the Venous Blood-pressure in Man.— 
D. II. Hooker {An, Jour. Physiol., 1910, xl, 43) has recorded observa- 
tions on tlie venous blood-pressure in normal individuals at different 
ages. The author used tlie method he described in 1911 (Ibid., .xx.w, 
73), the pressure being recorded in centimeters of water. The .subjcct.s 
were grouped in decades, and each hgurc represents the average of 
determinations on at least 50 individuals. Cardiac disease was excluded 
in tlie subjects studied. “Because of the uncertainties of illumination, 
the pressures were read at complete collapse of the \'ein anrl not, as is 
more accurate, at the point at which the shadow comes and goes with 
slight oscillations of the outside pressure.” The values are therefore 
some-what high; 5 to 15 years, S.30 cm.; 15 to 25 yeans, 12.G0 cm.; 25 
to 35 years, 15.00 cm.; 35 to 45 years, 17.9S cm.; 45 to 55 years, 19.01 
cm.; 55 to 65 years, 24.17 cm.; G5 to 75 years, 25.59 cm.; 75 to 85 
years, 26.00 cm. 


The Effects of the Subcutaneous Injection of Organ Extracts upon 
the Flow of Pancreatic Secretion. — .1. Rooeus, J. M. R.mii;, G. G. 
Fawcett and G. S. Hackett, (Am. Jour. Physiol, 1910, xl, 12) report 
studies made on the dog on the effect of aqueous extracts of organs iqwm 
the flow of pancreatic secretion, whidi they summarize .ns follow.-^: Tlie 
effect of the subcutaneous injection in dogs of the re.sidue, nr non- 
coagulable portion, of an aqueous e.\tract of the liver is the immediate 
and vigorous stimulation of the external secretion of the pancrerus. 
Tlie rcsiduesof tlic tliyroid and thymus produce a somewhat le^s vigorous 
and later response. TTie residue of tlic pituitary and parathyroid glands 
and of tlie sjileen and pancreas arc inert. The residue of the adrenal 
gland, like adrenalin, vigorously inhibits the intestinal .‘secretions of the 
pancreas. Only the residue or non-coagulablc portion of an aqnroin 
extract of the above mentioned organs shows any appreeinble effect 
upon the intestinal secretion of the pancreas. 


The Nature of the Active Principle of the Retroperitoneal Chrotn- 
affin Tissue.— M. F. Felk and J. J. R- -M.\fti:oi. (Am. Jour. I kysuA.. 
1916, 
conttiined 
havi 
that 

aflin tbsues are specific in their n.aturc and everywhere of 
t's.'^ential character. In .support of this hypotlawi-, BodI and t.c * 
have .shown that e.Mracts of the rctroiH-niom-a! clironumui ti •n j * 
man have the .same effect on arterial pre-mre .o'- curaet . 
renal glands. The aiithon) Itave cmployeil otlur pharmaM..!., 
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tlie stomach wall, a very large Avound remains to be sutured. FoIIoav- 
ing the use of the cautery no such large gaping wound exists, and the 
stomach is closed more readily than after a wide excision by the knife. 
With cauterization as with' simple excision, the stomach should be 
carefully mobilized and the part to be operated on controlled, so that 
the portion actually cauterized is rendered accessible. The suture 
material employed in human cases in each instance has been No. 1 
chromic catgut. It lias not been found necessary to reinforee the 
sutured area by interrupted linen suture of the peritoneal surface in 
all cases. If it is possible to place these interrupted linen sutures it is 
Avise to do so. FolloAving any e.xtensiAm plastic of the stomach, a 
gastro-enterostomy should be done (Mayo). 


Hemostasis by Interposition of Muscle, Fat and Fascia in Paren- 
chymatous Organs. — Risley (Surg., Gynec. and OhsL, 1917, xxiv, 85) 
carried out a series of 12 experiments on dogs to determine the value of 
the above tissues in stopping hemorrhage in such organs as the kidney 
and liver, Avhen other forms of lieraostasis are either impossible or unde- 
sirable. He found that the ideal hemostatic in AA'Ounds of parenchy- 
matous organs is interposed muscle taken at the time of operation from 
the patient’s own body. Such muscle in order to most effectively 
stimulate fibrin formation should be jaggedly cut with a knife and not 
crushed as AA'ith a scissors cut, nor should its hemostatic properties be 
extracted by its contact Avltli salt solution. Fascia and fat act to a more 
limited degree as hemostatics; fascia more than fat, but both very much 
less than muscle. In the liver, however, both fascia and fat seem at 
times to be A’-ery efficient hemostatics. These tissues readily unite to 
the bleeding surface to Avhich they are seAved, and form a smooth, solid 
scar. Microscopical examination of specimens remoA’-ed at varying 
intei’A'als after operation shoAV, in tlic absence of sepsis, a beginning 
transformation of muscle into filwous tissue, a partial absorption of fat 
and change into fibrous tissue, no changes in fascial transplants, in 
practically every case a firm blending of the interposed tissue Avith the 
cut surface of the parenchymatous tissue, the formation of new hood 
channells and no degenerative changes of any note. He concludes 
therefore, that muscle, fascia and fat can be safely interposed into these 
tissues and after acting as immediate hemostatics later undergo fibrous 
change and form a firm union Avith the parenchymatous tissue. 
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Some Studies of Theocin.— Cumsxi.AX {Arch. Inf. Med., 1910, xviii, 
GOG) says that a fairly complete study of a small group of patients 
Avith acute nephritis or chronic nephritis or cardiorenal disease indicates 
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A Study of the Anatomy, Pathology, and Treatment of Uterine Pro- 
lapse, Rectocele and Cystocele.— -Frank (Surg., Gt/ncc. and Obsi., 1017, 
xxiv, 42) says that with veryfe\vcxccptions,antcrioranfl posterior colpor- 
rhaphy combined witli citlier the Alexander operation or ventrofixatnn 
are applicable to all cases of prolapse or cysto-rcctocelc and retroverson 
both during and after the cliildbcaring period. The technic of these 
plastic operations can be learned as precisely as that of inguinal hernia, 
if the student is taught the regional anatomy. To olitain the proper 
dimensions of the reconstructed canal, however, requires considerahle 
c.xperience and proficiency in operating. Tlie disadvantage of the 
technic, which is described at length, is the considerable time required. 
A rapid operator cannot complete currettage, amputation of the cervix, 
anterior and posterior colporrhaphy, ligation of the tubes, and ventro- 
fi.xation in much less than ninety minutes. In some case.s (though very 
rarely) it may prove advisable to perform the vaginal plastic and the 
abdominal fixation at separated sessions (two weeks’ interval). 


The Actual Cautery in the Treatment of Chronic Ulcer of the Stomach. 
— .ScfUDER and Harvey (Snrg., Ggiica. and Obut., lOlfi. .vxiii. 7IS) 
inve.stigatcd experimentally, on dogs, Balfour’s nietliod of treating 
certain chronic ulcers of the le.sscr curvature of the stom.'ieh I>y the 
application of the tictual cautery followed iiy suture of thi' eauterired 
.area. It appears tiiat the suture of tJie eauferized margins of the 
stomach wall is attended by practically a normal reparative procos 
similar to the reparative process following a .simple incision with the 
knife. The method is applicable to a eiironie nicer seated upon the 
lesser curvature so far away from the pylorus as to make its reuunni 
by I'xeision dillieult. Such an ulcer may he cauterizcfl from the < eater 
out, as sugge.sted by Balfour, so that the loss of .substance oee.-f-ioned 
by tlie cauteriz.'ition m.ay be as large as lb iiiehes or more in diameter 
and tile edge.s may be tiien approximated with the assiiramv of a 
proper healing of the wound. Ulcers seateil on the po-terior vail of 
tlie stomach wliieli are .safely approaeheil by a ga^trotniuy inridou 
ma\‘ have their edges thoroughly cauterizetl and also the base 
thoroughly cauterized even when it is adlierent to the paiienas, and 
he suturisl witii the assurance tG the surgeon tliat the reparatne 



lo liW' ; . . • - , , { 

in the edires of the ulet r if the caiitenzalion is thonmehly .iose-. it. 

order to close the stoinaeh following a simple evi-mn td a joutsot* 
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1916 with the vaccine made of B. typhi-exanthematici -would seem, 
therefore, to indicate that it is capable of reducing the incidence of 
the disease, although it does not produce an absolute immunity to 
typhus fever. i 

The Comparative Eesistance of Bacteria and Human Tissues to 
Certain Germicidal Substances. — ^L ajIbert (Jour. Avi. Med. Assn., 
1916, Ixvii, 1300) says that it is recognized that an ideal germicide for 
use on infected tissues of the body is one. that will kill the pathogenic 
microorganisms present without at the same time injuring the tissues. 
Lambert found that cells are more easily destroyed than bacteria by 
all but one (iodin) of the agents used. However, in the case of several, 
mercuric chlorid, sodium hypochlorite (Dakin’s solution), potasso- 
mercuric iodid, argyrol and phenol — the difference is not great. It is 
interesting that no harmful effect whatever was seen from exposure 
of cells for one hour to 10 per cent, alcohol. The low bactericidal power 
of hydrogen peroxid, so popular among the laity, is noteworthy. It 
is possible, however, that on account of the fibrin-dissolving property 
of iodin, causing conceivably an inhibition of wound healing, some other 
substance may be found approacliing more closely the ideal tissue 
disinfectant. 


Alpha-iodin, Active Constituent in Thyroid, — Kendall (Boston 
Med. and Surg. Jour., 1916, cbcxv, 557) reports his investigations 
which seem to indicate that the active constituent of the thyroid 
gland is contained in alpha-iodin, a crystalline compound. There 
appears to be no other substance in the thyroid secretion which 
acts directly. This substance, given even in very small amounts, will 
supplant thyroid activity, relieving the conditions of m;^TLedema and 
cretinism, and in excess -will produce symptoms simulating exoph- 
thalmic goitre. It appears to have no direct action on the pulse rate. 
The extent to which the rate is affected depends not on the administra- 
tion of the tliyroid, but on the simultaneous ingestion of food, and in 
particular of amino-acids. This effect may be outlined as follows: 
After the administration of the compound, there is no apparent effect 
for many hours. There is no increased pulse rate, nor drop in blood 
pressure. However, if the thyroid hormone and amino-acids are 
injected simultaneously, the pulse rate is enormously affected, and even 
death may result, due to the apparently great increase in metabolism 
going on in the animal. It appears very probable that the thyroid 
hormone manifests its activity by reacting in some way with amino- 
acids. 


The Toxicity of the Present Supply of Salvarsan and Neosalvarsan. 
— Ormsby, Mitchell, Moody and Ellis (Jour. Am. Med. Assn., 1916, 
Ixvii, 1756) all report a striking increase in the number of severe reac- 
tions follo-\\Tng the injection of salvarsan and neosalvarsan recently 
imported from Germany. The toxic symptoms following salvarsan 
were strikingly vasomotor and accompanied or followed the injections. 
Marked generalized erytliema, and in some cases urticarial wheals, 
appeared. Lacrimation occurred, followed by injection of the conjunc- 
tival vessels. The patient tossed the head from side to side in c\’idcnt 
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tonic iafluence than mercury. The cost of the drug miglit readily he 
a deterrent factor in prescribing salvarsan by mouth, as mucli larger 
doses are required to produce the same effect, in comparison with more 
efficient routes of administration. This' method of treatment is to be 
reserved for special conditions and for particular cases. 
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Pregnancy Complicated by Parovarian Cyst. — Ahlstrom {Jour. 
Svenska Laharesallskapets Ilandlingar , Stockholm, No. .3, 1916) reports 
the case of a pregnant woman at seven months who had a parovarian 
tumor which became twisted and incarcerated. The tumor had been 
pushed into Douglas’s pouch by the pregnant uterus, and it is thought 
that the passage of hard fecal lumps through the rectum had resulted 
in twisting the tumor on its pedicle. 


The Part Played by the Thymus Gland in Sudden Death in New- 
born Infants. — Hammar {Jour. Svenska Ldkaresallskapcis HandUngar, 
Stockholm, No. 3, 1916) publishes the results of his study of microscopic 
sections of the thymus taken from sixteen children, some of whom are 
in the first days of life. Hammar, two years ago, published the results 
of his examination of the thymus in 14 cases of sudden death from 
various causes. The results of his studies lead him to believe that 
sudden death in the newborn does not result from active swelling of the 
thj’^mus or any other condition of this gland. The thymus is often large 
in the newborn, but there is no evidence that this influences the vital 
state of the infant. 


Malignant Chorio-epithelioma. — Engstrom {Fimka Lakaresalls- 
kapcts Ilandlingar, No. 8, 1916) previously reported 5 cases of malignant 
chorio-epithelioma of the uterus. He adds to this the results of minute 
study in a sixth case. In this patient the uterus and adnexa and part 
of the pelvic cellular tissue w'erc removed. Metastases followed in the 
pelvis, liver, and left lung, from which the patient died. In this case 
four years had passed since the previous pregnancy which was the 
patient’s fifth. The question naturally arises whether it is possible for 
fetal cells to remain latent in the uterus for four years before developing. 
Cases reported in the literature would indicate that this is possible. In 
one an interval of nine years had elapsed between pregnancies. So far 
as the best reported cases are concerned, it cannot be proved that this 
condition can remain latent so long, and the most natural explanation 
is found in the fact that a patient may be pregnant without suspecting 
it, the pregnancy terminating in a vciy early abortion. 
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respiratory embarrassment, and complained of a foelim; of con^rrirdnn 
about the chpt. The pulse at first full, quiekiy becinne nq,id and eak 
accompanied usually by pallor. In a few cases, nausea ami voinitin- 
occurred. The reaction follouinp the injection of the })re.seni neo- 
salvarsan differs from that of sahnrsan in that there is a marked 
tendency to nausea and vomiting. In a few c.ases urticarial ivheals 
have followed each injection, dnit tlie diffuse erythema, laerimation 
and respiratori,- difficulty with fall of blood-pressure, ob-erveil after 
salvarsan, liave not occurred. 


The Administration of Arsenobenzol by Mouth. -.^cutMiu.im, 
Kouier and Raiziss (Jour. Avi. Sfal. Asan., 1910, Ixvii, 1919) .-ay that 
experiments on anirnal.'i have demonstrated that ar-enobenrol t.-al- 
varsan) can be administered by month in .solution as in e.apsuh's and 
become absorbed into the blood. Tlie proof that ali-'orption faki>-- 
place is c\ddcnccd by the fact that a distinct destructive inliucuce on 
trypanosomes in tlie lilood of CAperimcntally infected animals is c.verted. 
E.vperimental studies on animals also demonstrate/] tJiaf arscnobenr/d 
can be administered in capsule form over long period.s of time uitlnnit 
harmful results. Clinically tliey report that, /luring the course of four 
months, arsenobenzol in capsule form has beem administered by tlicin 
to about thirty patients in various stages of .syjihilis. The drug uas 
given at first in ordinary gelatin capsidcs, but l.ntcr in Itiicrie capsu!(\s. 
in order to prevent the capsules being absorbed in tlie stomacii. In a 
general way they found tliat the effect of tlie drug on the seeondiiry 
eruption is much slower tJian after intravonom injection. Or/linarily 
it required about three weeks to cause the di-appearanee of a macular 
or papular eruption with the do.scs administered. In ! ease, iiove\er, a 
large papular .sypliiiid of the face di-sapp/vin'd in tlirce or four /ia\-. 
with almost the degree of rapi/lity that it would after an infusion of i!u- 
drug into the blood. Tertiary nodular lesions rc/inircd from two to 
three weeks’ administration to affect their di-apjicarancc. In onhr 
to prevent oxidation of the arsciioberi/ol in tlic c:ip-u!e, •/orlitmi li,\<lro- 
sulpiiite was incorporated with it, and a .sinali amoiini of bi-muth 
suligalhitc w.'is a<)de<l to j/revent /iiarrhea. ,\ cap-u!c containing oiu-- 
half grain of arsenoiionrol was gi\ca after each uie/tl, ami in mo/, 
patients no gastric «/r intestinal di-/trc.-s r/'sulted. ,''f>me p.ilii'itls w/rc 
aide to take the capsules for six weeks without .am di-tra— The 
autboi-s do not advocate tiie use of salvar-an l>y mouth a- a -ubaitiitc 
for intnitenous or iiiiramu-tadar udministration. ft i- not afw.q- 


jios-ifde, liowexer, to admini-ter sal\ar-an Iw iut^a^euoll- or uiirauu!'' 
ciilar injectiou. Inacces.-il)i!ity of vein- by exce-sbt' a/lipo-it.'. tlironi- 
}Ki«i.s of \cins due t/> repeated inj/a-tioiis, or similar re.i-on- ma;. prew at 
intraven/uis iujeclioiis. Another indication f/'r the u <' of -aivar-us 
capsules is as a supplemcniarx- Ireatmeut ii> inlr;s%< lous admitu tr..- 
tion. The ili-adtaiitatre of infrav/’fiou- -al\ar-:in liurain i- fli' fy t 
tlint inO‘-t of the /irtig is elimirtated in a diort tin-.e, Init h;- /•ofah rim/ 
tlie oral a/luiinistration of saKarsan with tlw intrau lu-u a oriHro! ' 

source of the drug may ite-upjilie/f to the idood. {fit {.••/ona n-y ft; 

to admini-ter a /inti: b\ mouth for tlie tu.uu.mt of " 

authors ad\/K“.!te -.tivur-.m in preb n ms- to nu r- nr;. . fir (. •vi- -- it !< 
a m()r<> jntwerful -pir/iclietmidc, .md -Mond, b/tMU » it ' '' t' 
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best treatment and most of tlie children are lost as they have little 
power of resistance. Arsenic is the best remedy for this form of anemia. 
In 5 cases intramuscular injections of blood were given. Two patients 
seemed much improved after several injections; one had eight in all, 
440 c.c. of defibrinated blood, the hemoglobin increase from 9 to 22 
per cent, with corresponding improvement in other ways. 

Pressure on the Brain as a Cause of Eclampsia. — Zangemeister 
{Zischr. f. Gchvrtsh. und Gyndk., 1916, Ixxi, No. 1) believes that the 
clinical picture in cases of eclampsia points conclusively to pressure on 
the brain as the principle cause of convulsions; that treatment most 
successful in preventing and controlling eclampsia reduces the edema 
and irritation of tlie brain. When the uterus contracts the blood- 
pressure rises and adds to the pressure on the brain, and convulsions 
occur; on the contrary the blood directly relieves the condition. 


Is the Operation of Cesarean Section Indicated in Breech Presenta- 
tion? — ^McPherson (Am. Jour. Ohsi., November, 1916) has examined 
the records of 3412 cases of breech presentation and delivery among 
97,000 confinements. An effort was made to ascertain accuratelj'^ the 
cause of fetal mortality in these cases and to exclude all conditions 
which were not the abnormal presentation alone. As to the frequency 
of breech presentation, it is approximately 3 per cent. The mortality 
for the mother is practically that of uncomplicated spontaneous 
delivery when the head presents. In the series of cases studied the 
maternal mortality was 0.96 per cent, and was produced by placenta 
previa, chronic nephritis, chronic endocarditis, pneumonia, and other 
serious conditions. If these be excluded the mortality from the 
abnormal presentation only was 0.47 per cent. When the interests of 
the child are considered the deatli rate is about 10 per cent,, and the 
difference in mortality between the children of primiparse and mul- 
tiparre was practical nothing. McPherson criticises a recent paper 
whose author urges Cesarean section for breacli presentation in primi- 
para 2 . When the cases reported were analyzed one had a submucous 
fibroid which would have prevented delivery through the vagina had 
the head presented’. In the other case the pelvis was slightly contracted 
and it was thought that operation was safest for mother and child. 
While Cesarean section is not indicated for breech presentation only, 
it may be the safest method of delivery in some breech cases. In primi- 
parre at beyond the average age of childbirth and in whom the normal 
mechanism of labor does not develop tlie risk to the child in delivery 
in breech presentation is considerable, wliile tlie mother must sustain 
severe lacerations. If the child be large and well developed, in the 
interests of motlier and child section is tlie safest procedure. So in 
justominor and rachitic pelves ivliere breech presentation is present 
delivery by section is safest for mother and child. 


Pregnancy Complicated by Pelvic Infection and Septicemia. — 
Moore (A?n. Jour. Obsf., November, 1916) reports the case of a rachitic 
negrcss who had a contracted pelvis and u\as delivered by Cesarean 
section. Three weeks after operation she developed multiple neuritis 
from which she finally recovered. In her second pregnancy she came 
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^ Sterilizatioii by Cautery Stricture at the Intra-uterine Tubal Open- 
mgs.— Dicktxsox fSury., Gyncc. and Obs!., August, 1910) describis a 
metliod which he had devised and employed for sterilization which 
avoids direct surgical interference.^ It must first be ascertained that 
the patient is free from any condition which requires Icstereotoinv. 
The time chosen is from seven to ten days after a period. With the 
patient upon the back and tlic Sims speculum in place, the anterior lip 
of the cervix is seized by tenaculum forceps and held steady. From o 
to ]0 minims of a 10 per cent, solution of novocain in adrenalin solutinn 
are tlicn injected into the uterus and held there under pressure for a 
few seconds. Ten minutes arc alloweel for the ancstlictic effect. Tiie 
uterine canal is then wiped with ChurchiH’s tincture or pure carlwlic 
acid. Tlie ordinary uterine sound, thoroughly sterilized, is then intro- 
duced and passed to tlie fundus and turned sidewise to fiiul the cornu, 
and the e.vact distance of the cornu is noted. The cautery sound i^^ then 
bent to fit the uterine sound, and has its slide pushed up so th-at the 
portion of the sound remaining exposed exactly equals the incasureinent-s 
of the uterine cavity already made by the sound. The cautery sound 
has a platinum point wiiich can be heated by an electric current. When 
tliis is turned on the sound is applied against the cervix in plain sight, 
and tlie time is noted required to burn into the tissues enough to luiry 
the platinum wire. Tlie current is tiicn turned off, the sound allowed m 
cool, and p.asscd into tlic uterus to the cornu, tiien the current is turntd 
on and the tissues at the cornu arc cauterized by tlic hcatcfi platinum 
wire. Very little discomfort usually follows this application and tiw 
same procedure is carried out on the opposite cornu. On the cervix a 
slough forms which separates, leaving a clean granulating xmiuikI and 
tins serx'cs as an index of what is going on within. .About three or four 
months after this procedure tlic patient may lie examined by tin' 
roentgen-ray and a positive diagnosis made of clo.sure of the tube by 
scar tissvie. Tlic writer describes similar procedures in otber portion' 
of tlic body where cauterization has been useful, and rL’a.‘:ons by analogy 
that it will bring about tiie dc.sircd result wlicre sterility is tbe object 
in view. 


Hemolytic Anemia in Pregnancy.— In tlie Ziachr. f. Gchnrhh. wJ 
Gifniik., 1910, Ix'xi, No. 1, Escii contribute.^ an cxtcu'jive pajHr njxut 
this subject. In all he reports G ciiscs, .3 of whom dipl. In tJiree of tfe* 
patient-s there was hemorrhage in the retina, nml in three the .spken 
was enlarged. This disease differs e.s?t'ntiaHy from true pernieMu-. 
anemia altliough when the blood is examined the_ result'-, n-mntbw 
tliosc obtained in pernicious anemia. Tbi.s develops in the sceond inj. 
of pregnancy, and is essentially a <le,striietive_ prongs in fie- b!e>>.. 
Probably the resEting power normally present in tlu- red <orpu re' n 
grcatlv reduced or there i.s a great exngeeration in the natur.d 
logicai proet-'ses of hemolysis. Owing to the uttfinfa pat.-'Oti 

lack oxygen greatly ami are partly ane>theU7C'i with e.irlion dioxid :v- 
result. * When in ’lalior the^e p.itienl.s sevm to wdfer much !• ’ d 
others. When they begin to iniprovt,- their pnign-" i- mpal .sno t? • 
is usually no return of the ancmin. In mo ,i r.v > . pregnarwy t, ' 

prenmturelv in spontaneoii*. i-alHir and tin icitunt- df> o'>; 
until after delix.iy. Tin- pn.mpt termim.ifun of l.ii-o- i- u -mo 
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7 patients being alive at varying periods up to five years. The other 
case iiad merely exploratory operations, or the kidney condition was 
found incident to some other operation. The conclusions drawn by 
Braasch are briefly as follows; \Nhen there is marked clinical evidence 
of toxemia; when the blood-pressure is increased to 200 or more; 
when the various functional tests show marked renal disturbance, any 
operation is attended with considerable danger, and is of questionable 
value. When, lioAvever, there is evidence of but a moderate degree 
of renal insufficiency the Rovsing operation is followed by considerable 
benefit. Nephrectomy is indicated only in the presence of -wide- 
spread infection, persistent hematuria, or destruction of renal tissue 
from mechanical obstruction, lithiasis, or other complication. It is, 
of course, possible only after the function of the remaining kidney 
has been demonstrated to be satisfactory, but under these conditions 
may be of great benefit. 

Radium Treatment of Cancer of the Cervix. — A very brief report 
upon 9 cases of cervical carcinoma treated with radium at the 
Clarkson Hospital, Omaha, has recently been published by Findley 
(Am. Jour. Stirg., 1916, xxx, 337). In 5 of these cases a radical 
hysterectomy was performed, followed, and in some instances preceded 
also, by the use of radium; in the remaining 4 radium was used with- 
out operation. In 3 cases, which were considered inoperable, the 
condition became frankly operable after the application of the curet, 
cautery, and radium. In 1 case scrapings from the cervix were of a 
highly malignant type, but careful search in the removed uterus showed 
only a nest or two of degenerated epithelium. One case was not favor- 
ably influenced by the radium, a recurrence in the vaginal vaidt mani- 
festing itself shortly after three applications. In 2 cases pain was 
promptly relieved, in 4 it was only partly or not at all relieved, and in 
1 it was apparently intensified by the radium treatment. One patient 
in Avhom the radium was used postoperative, developed a vesicovaginal 
fistula, wdiich, however, promptly healed spontaneously. In one the 
general peritoneal cavity was invaded by cancer with such rapidity 
following hysterectomy and radium application as to suggest that the 
radium might have had a stimulating effect upon the cancerous growth. 
In 2 cases the patients failed to react well to the radium treatments 
developing a toxic condition, and it seemed possible that death was 
hastened by the action of the radium. Only two of the nine patients 
are still living, after periods of ten and fourteen months. In one there 
is no evidence as yet of recurrence, while in the other enlarged lymph 
nodes have lately developed in the right iliac region, and are stronglj' 
suggestive, of recurrence. While the record here outlined certainly 
cannot be considered a very brilliant one, Findley thinks it fair to con- 
clude that radium has a place in the treatment of cancer of the cervix, 
since it probably prolongs life in nearly all instances, and converts many 
inoperable cases into operable ones. The radium was applied in the 
cases discussed above in doses of from 32 to 62 mg., in properly screened 
tubes in the vagina, this being often supplemented by 20 mg. on flat 
applicators placed on the abdomen for the purpose of cross fire. 
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into the hospital and ivas delivered of a premature fetus. Two hours 
after delivery she had a severe chill followed by hiith fever ami thn wn.- 
repeatcd on the following day. An c.vainination of the hloof! sliow.-d 
a pure growth of Staphylococcus aureus. The patient made finallv a 
complete recovery. 
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Polycystic Kidney. — The results of the clinical experience with tlii^ 
condition at the Mayo Clinic arc given in a recent paper by Bnv.v.^rii 
(Surf/., (iinirr. and Ohal., 1910, xxiii, 007). The .seric.s eo’mjiri.-is -11 
patients in whom at operation polycystic kidneys were fourul, altlinui;h 
in only 20 of tlie.se had the condition been previously diagno.-ctl. The 
average age of the patient.s was forty-six years, but 10 of them were 
under forty years and 7 were over sixty years. No material difTerenee 
was noted with regard to .sex. The predominant symptoms were 
pain, hematuria, tumor, and dimini.died renal function. The pain is 
not .severe, as a rule, imle.s.s interference with urinary drainage or 
wide-spread infection occurs. There may he oeeasionally a dull pain 
in either loin, probably due to tension of the ey.sts. Jlenmturia 
occurred in -10 per cimt. of the eases. It is evidently eau.seil by llii’ 
rupfure of small bloodvessels in the cysts, and lieeonu^: manif(v.t <mly 
when one of the cysts rujitures into the renal jieh'i.s. It is usually 
stopped by jmneturo of the blood-rli.stendcd cysts. 'J'unior was noted 
in .'il of the -11 patients, but was not always rccognizcf! as kidney, being 
occa.sionalh' mistaken for the liver or the gall-bljiflder. In only about 
half the ca.ses was a bilateral tumor noted, in sjute of the tisua! iiiiatend 


occurrence of the condition. The kidney fuiU'tion was directly esti- 
mated by the phthalein test in onl.v 11 cil^cs, !)eing low in nearly id!, 
and showing merely a trace of elimination in 2, i>otli of whom dwd 
after operation. A normal phthalein and a normal specific gravity of 
tlie urine may lie present, however, witli polyey.slie *!beai<\ and .^ueh 
findings by no means exclude this i-nndition. The chief value of the 
phthah'hi te.'-t is in difTerential e.-itiniation of the two Iddneys, a j»>inf 
of gri'at imjairtanee in determining ujwm the advi'-ability of opt ratmu. 
Trcaimi'nl: In Id eases nephrectomy was done, a surpri-'ingly lug.! 
number in view of the fact that tin* c-ondilion i-. nearly always bda'i rah 
The indications were large tumor with complete degi'neratfort of v-m- 
kidney id eases), unilateral lithiasis t.‘{), diiMHc infection lenn^ 
ttiria (21. tramnatii- ni|)ture (!;, and Ityilnmejihro-!'* 'Ip 1 hen- v 
1 postofterative .and 1 stibserjUf-nt ilf.ath: 19 of the remuining p/.ttj m- 
wen- traccfl and foutui well after peri-Hls of nm- to ten year'. 
llovsing Operation brndtiple jumetiire of the cyst- v.a- d..ri< ic. 
patients, vitb 2 pestoper.-itivr and 1 ;.ub.e<ii!riit <h.isb. tf.-- r< m.erie-. 
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tlie herpetic eruption was rapidly clearing, but remained most persistent 
on the meatus, the spontaneous nystagmus was still faintly present, the 
vomiting was less frequent, there was still some dizziness, the facial 
paralysis remained unchanged, and the leukocytes count was 8000 and 
the spinal fluid healthy. One month from the onset of the attack the 
facial paralysis was slowly recovering, there was a moist eczematous 
area corresponding to the region of the herpetic eruption, and some 
remaining impairment of hearing of the middle-ear type. The emphatic 
points in this case are, its suggestion in the first few days of the disease 
of an acute intracranial complication and the determination of the 
diagnosis by tlie early appearance of the herpetic eruption, which lasted 
for eight days following an auriculotemporal distribution, during the 
major portion of which from the beginning there was, in addition to 
the nausea, intense, frequent and uncontrollable vomiting, suggesting 
ganglionic involvement of the vagus; the spontaneous nystagmus made 
its appearance on the third day and its total duration was twelve days. 
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AND 

JOHN F. ANDERSON, M.D., 
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WASHINGTON, D. C. 


The Etiology of Acute Epidemic Poliomyelitis. — Mathers {Jour. 
JnfcG. Dis., 1917, xx, 111) examined bacteriologically fresh material 
from 10 cases of acute poliomyelitis and isolated a peculiar poly- 
morphic streptococcus-like organism in nine instances, in seven of 
which the growth has been pure. Similar organisms have been 
demonstrated microscopically in the tissues of the central nervous 
S 3 'stem of these cases. Cultures of this coccus injected into rabbits 
have produced paral.ysis of various groups of muscles, and char- 
acteristic lesions in the central nervous system consisting of hyper- 
emia and edema of the tissues, with hemorrhages, round-cell peri- 
vascular infiltration, and neurophagocytosis in the spinal cord, especially 
in the gray substance, similar in every detail to the changes considered 
characteristic of acute poliomyelitis in man. This micrococcus has been 
recovered from the lesions in the inoculated rabbits b.y both cultural 
and microscopic methods. The artificial cultivation of the poliomyelitis 
coccus in an ascites-fluid tissue medium under anaerobic conditions 
causes changes in the media which cannot be differentiated from those 
previously descrilicd for cultures of the so-called virus of poliomyelitis. 
Morphologically, also, tliis bacterium when grown on the same media is 
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A Case of Herpes Zoster Oticus.— By Caitalv AmiiEn KYi.i.vfi 
(Joi/r. LaryngoJ , lihmol., and Otol , \ol xxxi, No. 12).— The patient, 
a man, -was admitted to tlic Cambridge Ho.spital, at Aldershot, aith 
the following symptoms; Pain in the depth of the left car, aching 
pain and swelling of the left ear itself, slight impairment of hear- 
ing, but no discliargc from the middle car, weakness of the left sitk- 
of the face, sensation of sorenass on tlie left side of the throat and 
pain on swallowing, lachr\'mation of the left eye, dizrine.-is witli per- 
ception of rotation of objects from left to right. The.se symptoms, 
wliich followed each other in rapid succession, appeared in the folfnwitig 
order: pain on the left side of the throat, pain and throbbing in the 
depth of the car, burning pain, edematous swelling and livid rikcolora- 
tion of the auricle, followed b.v the appearance of licrpelic vesiclc-s on the 
floor and posterior wall of the left cartilaginous menttis, suh.sequent 
appearance of similar vesicles over the upper portion of the sterno- 
mastoid muscle and, later, left facial paralysis witli vertigo and nau-sea. 
The facial paralysis occurred twenty-four hours after the vesicular 
eruption; throughout the illness the pulse wa.s slow anti the lemperatitre 
.subnormal, and dizziness tind nnu-sca were pronounced symptom^ 
On c.xamination the left drum-head was fouml to be intact. There 


tvas some injection of the manubrial p!e.\u.s and, in a Ic-s-ifT degree, of 
adjacent portions of the membrana: vibrans. There wa.s no sign of 
increased tympanic pressure and there was an impairefi audition for the 
lower fork tones tind for the tipper tone limit on tiie tone seale. 'ihe 
wJiole of the auricle w.'is red and .stvoilen with diminished eiitani’oi!' 
.sensibility, and that part of the herpetic eruption whicli included the 
externa! ctir was confined to the floor and posterior wall of the .-^oft 
e.xternal meatus and of the conclue. ]>iscreet herpetic ve.-icle.- ’acre 
present in addition on the skin overlying the ma.stoid proee-.% with a 
similar slightly miirkcd eruption liistrilmtcd ovt'f the upper fourth of 
the sternomasfoid and a few vesicle.s on the anterior .snrfnee of tlw I'-.' 
posterior faucial pillar. 'I'lie anterior third of the left half of tlo' toneti'' 
sliowetl a few ijon-vesicnlur reti .sjkjEs, uihI there was some tend' • 
over the included area. These symptoin.s indicated implication i>, tn*' 
following enmial ncrve^; Seventh, left facial p.anily.'is not quite tyru- 
piete a.s regarded the orbicul.aris palpchrarum- Eighth, nupv.rpi 
audition bnt, at the time of aihni-sion, nosigns refcrab!i- to tie- vc 
ganglion, Xinth, disturbance of common scn.-’afmn of t..*'- 
third of the left Ji.alf of the tongue, but no disturbance of ta-t.- ^ t 
was no sjwntancoiKs nysmgmu', abnomiality of pitpni o.' 
movements of afTeetkm of the larynx. Six day.- lut-r 
auricle hml recovered and it- ciitatMni 'f'ti ibdity ba>i ievom- ->■ ■> 
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Botulism. — ^Dickson {Froc. Soc. Exp. Biol, and Med., 1916, xiv. 
No. 2) points out that the Bacillus botulinus may form its toxin 
in vegetable protein as well as animal protein. Experiments show 
that this toxin will develop when the bacillus is grown in beans, peas, 
corn, and apricots. Tlie importance of these observations has been 
emphasized by the fact that within a few months there have been three 
outbreaks of botulism with eight deaths in which the cause of the 
poisoning was, .the ingestion of home-canned beans, corn and apricots, 
respectively. In all cases a number of chickens became paralyzed and 
died after eating the remnants of the food which had been discarded. 
TJie virulence of the toxin was very great in all cases, that in the beans 
and corn being so great that the patients died after merely tasting the 
contents of jars in which the odor was unusual. From the contents of 
the crops and gizzards of the chickens which died after eating the beans 
and corn, an organism was recovered which is morphologically and 
culturally identical with the Bacillus botulinus, and which produces a 
toxin by which the typical symptoms and the characteristic thrombosis 
may be reproduced in animals. The virulence of the toxin in both 
strains is extremely high, approximately 0.0002 c.c. of a filtered beef 
infusion culture of the bean strain being suflicient to kill a small guinea- 
pig within eighteen hours, and 0.001 c.c. of a similar culture of the corn 
strain being sufficient to kill a medium sized rabbit within twenty hours. 


The Relation of Sewage Disposal to the Spread of Pellagra. — 
SiLEE, Gariiison and jSLvcNeal (Froc.. Soc. Exp. Biol, and Med., 
1916, xiv. No. 2) after a study of Spartan Mills in the city of Spar- 
tanbiu’g, S. C., an endemic center of pellagra conspicuous for the 
number of cases of the disease which had originated in it, the surface 
privies were replaced by a water-carriage system of sewage disposal 
in the latter part of 1913 and the fii'st half of 1914. Subsequent to this 
change there has been observed a remarkable reduction in the incidence 
of pellagra in this community, such that during the pellagra season of 
1916 only one new case has appeared among the, approximately, 2000 
residents upon the mill property and this one case originated in a house 
situated at the very margin of this sewered district and across the 
street from an unsewered house in which an old case of pellagra resided. 
Houses situated in the partly unsewered district adjacent to the mill 
property furnished several new cases of pellagra in 1916. The results 
of the experiment so far would seem to indicate that the impro^'emcnt 
in sanitation has served to prevent the non-pellagrous population from 
contracting the disease, but has had relatively little influence upon the 
course of the disease in those who had previously contracted it. This 
result is quite in accord with the hypothesis announced by the Thompson- 
McFadden Pellagra Commission in 1913, in order to test which this 
experiment was undertaken. 


Digestibility of Very Young Veal. — Langworthy and Holmes (.Jour. 
Agricvl. Research, 1916, vi, No. 16) state that throughout the United 
States little was known until recently regarding very young veal, 
since the sale of calves less than three to six weeks old for food is pro- 
hibited l)y Federal and State laws. Our attitude toward veal, as toward 
many other foods, has been determined in part by custom and prejudice 
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siniilnr to the virus, and in stained smears it apjwars in minute Grain- 
positive coccus-hke bodies arranged in pairs, groujis and chains. The,--.' 
minute forms disappear vhen the organism is cultivated in otlicr inoii- 
under aerobic conditions. The morphologic, cultural, and pathoireni'e 
characters of the poliomyplitis coccus thus far determined indicate'th.at 
it is an important factor in the disease. 


Studies on Immunity in Typhus Exanthematicus with Reference to 
the Antibodies in Man and Guinea-Pig Demonstrable by the Dale 
Method.— Donzeu anti Outskv (Jour, hiftc. ])h., 1P17, xx, GOi state 
that antibodies against Bacillus typhi-exanthematici, demonstrated by 
the Diile method, arc found in the serum of typhus-fever patients after 
the crisis. These antibodies arc not present in the serum during the 
height of the disease. Antibodies against Bacillus typhi-cxantheinatiei 
arc found in the cells of typhus-fever guinca-pig.s after the crisis. TIh'm- 
antibodies are not demonstrable during the height of the disease. The 
reaction in the scrum of ttphns-fever patients and in the cells of the 
gninea-pigis specific; that is, by the u.se of similar methods no antibodies 
to Bacillus typhi-e.xanthcinatici could be demonstrated in tlie blood of 
normal individuals or of patients suffering from other infections. Guinea- 
pigs in the postcritical stage of typhus fever showed antibodii-s only to 
Bacillus tj-irhi-exanthematici, and not to ^Micrococcus anurens. Bacillus 
typhosus, or Bacillus acne. The results with the Dale meth(Kl offer 
further evidence of the ctiologic relationship between Bacillus tyjthi- 
exanthematici and typhus e.xantheinuticus. 


Comparison of Methods for Disinfecting Suimming Pools.— 
M.vniieimeu (Jour. lufccl. Dh., 1017, xx, 1) states that the value 
of ultra violet light as a di.sinfeetant in swimming pools has not 
yet been definitely determined. Swimming jiools e<iuipped vhli 
ultra-violet-light apparatus showed lower bacterial pollution rliiring 
its use. than before its use. A somewhat longer exposure of the 
water to the light would seem desirable; in ino.st instancc.-i bacterini 
reduction was not observed after the water had pa-'^ed through 
the ultra-violet-light apparatu.s. In regard to the methoil of adding 
eheinic.als to the water, it appears that the value of .slow rontiiuuui-- 
addition or of single dally tlosing varies with the eheiuieal u-etl. ^ ( opjv’r 
sulfate gave better result.s when luhled gnidually and eontiniiou-Iy, 
while sodium hypochlorite gave the better rejiilt-. with ^^ingh' daib 
dosing. The relative eflieiency of chemicals for water di-in!eetion m e. 
he expre,'^,..;e(l as folhiws: (o) t’.aleiuin Iiypnchlorife— -high cilleieney, I<w 
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trati'.[)areiiev of water, ea-iiy hamlled. Joiiai 
mefhml for pool di-inf<rrion‘ ium not yet ie-<-n nach-'d, and 
until after ovono and other meth<wf t still undei- invi- ligatmti .i 
fnllv tested. In tie- nim- jmkiIs examined, relihnai-.ti ww'- pr.o n -i 
hire which siiouhi Iw* .>i:in.iard m ;d! md.«>r p-'-'- 
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“articular rheumatism;” Group B, those having clmonic alveolar 
abscesses and some systemic disorder other than articular rheumatism ; 
Group C, patients having clironic alveolar abscesses, without evidence 
of any other illness. Four young rabbits averaging 1000 grams in 
weight were injected with cultures from each case; two received 1.5 to 
2 c.c. of a suspension of the sediment from an eighteen- to twenty-hour 
growth of the original pus in ascites dextrose broth, and two received 
a similar injection, the latter culture having been obtained by picldng 
typical gi’een colonies from an original blood agar plate to ascites 
dextrose broth! In all, 178 rabbits were injected in this manner. The 
rabbits were killed with chloroform after intervals of five to eight 
days following injection and autopsied immediately and completely. 
Full notes were taken during the autopsy. The value of these experi- 
ments is enhanced by the well maintained constant factors of cultivation 
— time of the organism, size of dose, and length of life allowed before 
autopsy. Lesions were found at autopsy in the stomach, muscles, joints, ■ 
endocardium, kidneys, and jaws. The frequency was in the order 
named. It was noted that there was a higher percentage of lesions 
produced in usual areas of localization by strains from cases showing 
articular rheumatism than from the other groups. Strains from Group 
B and C frequently produced hemorrhage of the stomach. This very 
rarely amounted to true ulceration. Hemorrhage, oftenest near the 
tendinous end, was seen in the muscles. In the joints, suppuration 
was seen in 44 out of 47 cases. This was the most striking pathological 
finding at autopsy. Hemorrhage was seen in the endocardium. In 
only one case was there a well developed vegetative endocarditis, 
which occurred in conjunction with multiple infarcts of the Iddney 
and spleen. The kidney showed subcapsular and cortical petecliial 
hemorrhages. Marked acute fatty change was often present in the 
Iddney. In the lower jaw marked hemorrhages were seen beneath the 
incisor teeth and below the periosteum. One animal developed a 
suppurative cholecystitis from which a pure culture of Streptococcus 
viridans could be isolated. As a rule, petechial hemorrhages into the 
mucosa of the gall-bladder were considered as evidence of gall-bladder 
involvement. The data obtained, when studied, indicated that the 
Streptococcus viridans, taken as a group and without differentiation 
may produce lesions in rabbits. These lesions are identical regardless 
of the source of the organism used. Those strains from patients with- 
out systemic diseases developed in rabbits experimentally by cultures 
from their abscesses is one the autlior is unable to answer. He feels, 
however, that specificity or elective affinity cannot be considered as 
depending entirelj'' upon the microorganism. 


A Cutaneous Reaction in Canine Distemper. — ^Ferry, McGown, 
Torrev and Eahe proved that canine distemper is due to a bacterium 
named by them Bacillus bronchiscpticus. Kolmer, Harkins and 
Beichel {Jour. Immunol., 1916, i, 501) prepared a very thick poly- 
valent emulsion of a seventy-two-hour growth of this organism which 
they killed by heating to 60 ° C. for one hour. This emulsion they called 
bronchisepticin. They used this emulsion in doses of 0.1 c.c. intra- 
cutancously on a large number of dogs. As in other diagnostic skin 
reactions marked papules, pustules or very marked erytliema with 



622 


PROGRESS OF MEDICAE SCrENXE 


and in part by economic conditions and experience, often bcinc illueinil- 
therefore It is of interest to ascertain in such cases hoiv far belief is justi- 
ned bj' facte ^ as shovm by controlled experimental teste. Th.at the 
TOmmon opinion that %'cal is less wholesome than beef and vounc veal 
less so riian mature veal is not a consistent preiudicc against TOung fleJh 
foods is sliotvn by_ the common and apparently growing taste whiel) 
prefers squab to pigeon, ranks broilers as superior to fowls, considers 
sucking pig a great delicacy, and regards hot-housc Iamb— that is, 
lamb less tlian tliree montlis old and rapidly grown and fattened— .as 
much superior to older lamb as lamb is to mutton. As detcniiincfl bv 
the experiments herein reported, the digestibility of the protein of bo!, 
veal is the same as that found for market veal— namely, 9.3 jier cent., 
in round numbers. Ihc subjects of both dietary and digestion experi- 
ments, so far as could be learned, e.\-pcrienced no iihysiological dbturl.- 
anccs during the c.xpcrimcntal period or aftenvard. * The tests .showeil 
that such veal can be prepared for the table in palatable ways, and that 
so far as could be judged it was not unwbolcsoiuc when eaten in quantity. 
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Lesions in Rabbits Produced by Streptococci from Chronic Alveolar 
Abscesses. — ^Noting that there is iii the literature no data r/.neeniinc 
the re.sult of animal injections with strairus of Strepfoeoi.Tiis vindaaH 
from alveolar ahscesses of patiente otherwise in perfeet health, Moi.i.’i 
undertook such a re.-ie.arcli {Jour. lufrcl. Dh., IbU!. xiv. llok .V- th<‘ 
outect, the author states tliat streptococci from all inbvtiom f..n shoii. l 
hestudiciliu this manner, in working towanl the proof or c!i-,{iroof o. t w 
theories of specificity and elective afiiniiy, Strain.s of Stn-pioeo^-ea* 
viriduns were isolated in pure culture from patwnte vitii ab'v..-.r 
abse.vse.^. Out of a total of Ab patients -19 yieldt-il ru!air.s of .•'to-pr.- 
coecu.s viridans free from contamination and .siiital.b- for 
The tvpe of org.-ini.-in. othi'V than that it prfviue,-<l gr^v-n on 
was never determine.!. No further cultural react, mn were meh-rtaM-x 
so tliat it is irni) 0 «ihle to .s.ay eractly what orgamons 
The patieiit.s from whom material was ol'tamed w> r.' <1; 
three' group--; Gnmp A, tho-u- having ehr.>me alveolar ai- ■ -v 
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CHEMOTHERAPY IN TUBERCULOSIS.^ 

By Paul A. Lewis, M.D,, 

IIENnV PHIPPS INSTITOTE OF THE UNIVERSITY OF PENNSYLVANIA, 
PHILADELPHIA. 


In its previous lectures on the general subject of tuberculosis the 
Harvey Society has been especially fortunate. 

Speaking on the subject of tuberculosis in 1900, Theobald Sinitli 
said, '"The present-day problems in tuberculosis which can be 
approached by experimental or at least by laboratory methods 
manifest themselves in three different ways: 

“ 1. In the somewhat chaotic condition of opinion concerning the 
avenues through which tubercle bacilli gain a foothold in the body. 

" 2. In the wide divergence of opinion concerning the relation of 
bovine to human tuberculosis. 

"3. In the general trend of studies toward the problem of specific 
immunity, with especial reference to prevention and treatment.” 

He presented and critically considered tire evidence bearing on the 
portals of entry of the tubercle bacillus and laid stress on tlie major 
significance of the direct infection of the lung and associated Ijnnph 
nodes by way of the inspired air. 

IVo years later Calmette presented a great deal of material 
bearing on the proposition that the tubercle bacillus gains its entry 


‘ Lecture delivered before the Harvey .Society of Now York, Novonilier 25, UllG. 
VOL. 153, NO. 5. — .MAY, 1917. 
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edema were noted as positive reactions. Eye rcaetion.s were .-iIm, trio! 
on the same aniinal.s hut tlw n-siilt-s were nf>l satisfaeiorv. Ueaetion-; 
were done on four scries of dogs. 'The first .scries of nine d..gs virc 
snirorinp from di.stempcr at the time of tlie te.sf. C)f tiicse nine dt.J,, 
seven gave a positive and two negative reactions. The second .s"ric^ 
of twenty dogs were known to have had distemper previons to the te.-ts. 
Of these twenty dogs, twelve gave positive and eight negative skin 
reactions. _ The third -series of thirty-.'Jeven dog.s had no hi.story of infec- 
tion and it was not known wlicthcr they had ever sntrercdVroin dh- 
temper. Of tlicsc animal.s fourteen gave po.sitivc and twenty-three ga\ e 
negative reactions. The fourth sorie.s consisted of eighteen dogs which 
had been immunized by the tise of a vaccine prepared with IhieilliN 
iironchisepticns. Twelve of the.se eighteen dogs gave a podtive and 
si.x gave a negative reaction. Some of these dogs had ^ev^■^!d attack^ 
of distemper and between the attacks liie skin ie.st varie/1 and gave no 
indication as to the dog.s’ snsceptibility. Owing to the iiusmelusivetu" 
of thc.se figurc.s the authors make no po.ritive claims as to the ellieiciuw 
of their bronchiscpticin antigen a.s a diagno.stie mea.'-nre, tlumgli tlie\ 
heiieve that owing to the high percentage of i)ositi\e reactions in ting- 
having a hi.story of di.stempcr the antigen may lie of value. The\ .dale, 
jiowever, that even tliough it has some value in this way, tliere is no 
indication as to the index of the imnmnity to Baeillns bronchiseittit ii-. 
infections. 


Renal Tumors in the Rabbit. — Tumors of any kind are (piite nninua! 
in the rabbit. Bju.k and IIk.niuci {Jour. Cniivrr Ilr.tfnrch, lOKk i, Im* 
have found reports of 35 tumors of which 2! were nterijie; tlw remain- 
ing 11 were found in lung, stomach, matnmary gland, .skin and 
from kidney. Although tumor development is tmu.sual in tiu' ratdiit, 
the authors found a renal tumor in each of two raldtit.s on the ,-aiiic 
afternoon. However, the.^e were the only tumors tliey haw ever 
observed in some -100 animals. Tlie newgrowths arose from cortical 
tissue and contained struclnrcs cliaractcristie f>f tbi.s tissue. Hernaif!* 
of tnbnh\s aud, in one instance, the presence of glomeruli were stdf 
to be marie out. Besirles this a lc.ss definite ami embryonic grouping 
of cells made nj) the intervening areas, 'i’here wen' no metadio-,. 
.similar tumor was rcporterl by Xiimberger. 'I'he name nephrobki- nnn.s 
is suggc.sterl for this type. 
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tubercle bacillus.^ Koch after tliis discovery at once applied 
himself with characteristic vigor to the discovery of a disinfectant 
which should act to rid the body of this destructive invader. The 
idea of a chemical dismfection of the body was prominent in the 
early writings of von Behring. As Behring and Elmlich were at 
this time most closely associated with Koch (it was Ehrlich who 
first showed how the tubercle bacillus could be easily stained), who 
can doubt that this idea was a dominant one and shared more or less 
equally by all three in those daj's. All were involved, each in his 
separate way, in the epoch-making discoveries in the realm of im- 
munization, the theoretical development of serum therapy and its 
practical employment. Ehrlich alone persisted in the original idea, 
and finally achieved a surpassing success. This early idea then of a 
chemical disinfection of the body, let us examine it somewhat more 
closely as to what it was at its inception supposed to involve — and 
then see what of an essential nature liad to be added to it in order 
to arrive at a successful result. 

In Koch’s writings, and in tho.se of v. Behring of somewhat later 
date, it was considered possible that any disinfectant might prob- 
ably act in a favorable way on bacterial infection, hlany sub- 
stances were examined for their disinfectant action and those found 
active in this sense were tried on the animal in the face of the 
experimental disease. Koch soon emphasized as an a priori. 
consideration, the probability that a substance need not actuallj'' 
kill the bacteria in the body; if it would only restrain the growtli 
of the parasite, the natural body defenses might be sufficiently 
aided so that cure could be attained. But even with this limitation 
every attempt resulted in disajjpointment, the stumbling-block 
apparently being the relatively high toxicity of the chemicals tried 
for the complex host as against the more limited organization of 
the parasite. 

In a paper by Boer,® an assistant of Behring’s in this early period, 
is found the germ of a most important development of tliis early 
and rather crude conception. Boer found in the course of an exami- 
nation of a series of substances for tlieir disinfectant action against 
a number of species of bacteila that most of them acted with a 
certain intensity which was of equal value against all the bacteria 
tried. Thus, phenol is weaker than bichloride of mercury and is 
weaker in the same degree no matter which microorganism is used 
as a test object. jMethyl violet, on the contrary, was found to be 
seven times more active against B, anthracis than against B. 


• “Es war in oinom kloinem R.aum der PhysioloKiscliori Instituts, als Koch in 
Bchlichten und Maron Worton unter Vorlcfiiing zahllosor Priiparate und Boweiss- 
tiickc die Atiologie der Tuberkuloso mit uberzeugender Kraft darlcgfc. Jedcr, der 
diesem Vortrago beigewolint hatto, war ergriflen, und ieh imiss sageii, da.«s inir jener 
Abend sfeta also mein grosstes wissenschaftliclics Erlebnis in Eriimorting golilieben 
ist.” Ehrlich, Robert Koch, Frankfurter Zeitzung, .fune 2, 1910. 

’ Bellring, Gcsainrnclte Abhandliingen, Leipzig, ISO."}, p. lOS. 
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cliieflj tJirougli tJie intestinal mucosa. Today opinion on tlicsc sub- 
jects is periiaps little less chaotic tlian at the time of these lectures, 
but tlic debate has largely subsided, due to a paneitv of coinjiotent 
new evidence. 

As tlie result of e.xliaustive c-xperimental work in this country and 
abroad the relation bettvecn bovine and human tuberculosis' may 
be considered to be established. 

The third group of problems consideretl by Theobald Smith has 
been continuously attacked in the interim. The accomplishments 
of the period were summarized in able fashion by Baldwin two 
years ago. Wliilc immunization lias so far led to no practical 
result in tuberculosis, we should not consider for a moment that the 
possibilities are e.Nliausted. In tlie abstract, immunization in 
some form — active immunization as a jircvcntive measure or 
combined passive and active immunization during tJie course of 
the disease as a therapeutic procedure — most closely simulates 
nature’s own method. If in tuberculosis we have so far achieved 
no appreciable success along these lines it is doubtle.‘^s that sucef'ss 
awaits some new technical departure adapted to the exact situa- 
tion, a development that may come witli a fresh point of view 
dcrived from the study of some other more or less rlistant disca'-e 
or which may more probably come as a matter of direct attack if 
the scarcli is pursued with cnergj" and in a s[)iri( of independent 
incpiiry. 

Turning to the subj'ect of chemotherapy in tubcrcttlosis it should 
be plain that the term is used liere and can only be advatitagooiidy 
used in the restricted sense in which it was introduced and cnijjloyod 
by Ehrlicli — not easy of concise definition — but convcvdng the 
imj)lication of biological e.xperimentation carefully coordinated 
witJi constructive chemical manipulation, and even, if neec.—ary, 
chemical research of a most advanced type, d’his use of the tertn 
is cmphasizwl because of late the word chcnu)thcnij>y has become 
fashionable as applied to the empirical iherapeutie use of any 
chemical substance from arsenic for gastric ulcer to zinc suli)liate 
for dysentery; a use cliicfly designed to conceal an utter ab-^-iiee 
of either thought or intolligcni o.vperimrntntion. Employing the 
term in the restricted .«cnse I hojn? to <io little more than to show 
that it may be jtroperly cmjjioycil in connection with n-ean h its 
tuberculosis*. Even in this I can barely carr^' convict inn as nua-- 
ured bv anv definite success in the treatment of e\p'‘ri(ne:it.'ii 


tubereiilosis. 

Historical consideratiote-, on the otluT liand, v.tiulu allow to ti.>’ 
worker in tubereulo-'t<, a c<Ttnin projirietary freedom itj th- f rupse.- 
nient of this word, and csjr'cially the tral eoiweptiots it .o'pn - ot"- 
IChrlieh once state<! that he counted as 100^1 niensorahle ffw ^ **< -!■ 
jug on which lie hcanl llobert Koch th’-TilK' fo the fh-rllo “s ^.o- 
lo'deal Society his rt->'ar<iw- eulminatiiig in llie .h-M.v.r. ot ti * 
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disinfectant qualities of substance in mtro and proceeding at once 
to tlie crucial test of the animal experiment with a wide variety of 
compounds. 

If now we ask ourselves why those substances acting as disin- 
fectants in a somewhat specific sense fail to rid the animal body of 
bacteria, while other substances, liardly disinfectants in any sense, 
are therapeutically active in a more or less specific way, the answer 
is in part obvious and involves important principles which must 
be kept constantly in mind in all chemotherapeutic experimentation. 
When substances active in mtro fail in mm it is frequently because 
they are so distributed when introduced into the animal body 
that they fail to come in contact with the parasite at all. The 
substance is quickly eliminated in some cases, is quickly and 
completely destroyed in other cases, has in still other instances 
higher affinities for the constituents of the body fluids or cells than 
it has for the microorganism in question, affinities which may or 
may not be put in evidence by actual acute or chronic intoxication. 
When, on the other hand, apparently indifferent substances are 
found to be therapeutically active it is because in the chemical 
melting-pot of the animal body, new compounds, active and with 
the required distribution coefficient, are produced either from the 
substance itself or under its influence. These two series of qualities 
of substance, their capacity for specific antiparasitic action and their 
relation to the complexities of the animal body as evidenced by 
what can be found out or inferred in regard to their distribution in 
the body, are basic in the conception of chemotherapy. 

When in any particular instance an attempt is made to elucidate 
these fundamental qualities, purely technical questions of decisive 
importance come into the foreground. Again, a consideration of 
Ehrlich’s work shows most clearly what is required. It is apparent 
in the first place that only these diseases can be approached in this 
way in which the fundamental etiological relationships are cleared 
up with such results that we are left with a very precise metliod of 
experimentation involving in the animal the essential features at 
least of the pathology of the human disease. The trypanosomiases 
as studied by Ehrlich are almost ideal from this point of view. The 
local lesions in tissues are not prominent, the infection can be made 
to run a rapid and invariable course, the progress of the disease can 
be precisely followed from day to day by a very simple microscopic 
examination of the blood, and the animals of choice are small and 
inexpensive to purchase and maintain. If these cases are defective 
— and I think they are in some measure — it is in tliat the patliology 
of tlie experimental disease localization of the parasite in particular 
tissues does not occur as it frequently does in the spontaneous 
disease, and there is little local tissue reaction. Questions involv- 
ing the distribution of the chemical agents are consequently much 
more simple. It is ijossibly because of tliis fact that the exi3eri- 
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(liplithcria. These two hacterial species heiiij: eijually s!isc(>j)}il)lo 
to phenol, mercuric chloride and a nuiiii)er of other common disin- 
fectants it is evident tJiat in a very limited sense inethvl violet is a 
specific disinfectant for B. antliracis. 

^ ^^hen Ehrlich after tlie immunity period again turned his atten- 
tion to chemical disinfectants he was naturally interested in the 
stiuh' of tliose substances exhibiting specific activities. Working 
with Bechold,^ ^ he studied a series of halogen derivative.s of 
phenol and naphthol from this point of vieiv. ^Vry striking 
instances of tins “partial specificity” as they designated it were 
uncovered. \Yithout going into detail, it was shown that rather 
trivial chemical modifications, could profoundly alter the specific 
features of disinfectant action. Similar series of closely n'lated 
chemical compounds have since been studied from the same view- 
point by Jacobs, Ilcidelberger, Amoss and Bull, tit the Rockefeller 
Institute. 

At pre.sent work of this nature is somewhat in discredit because 
of the profound disappointment winch has resultofl from mo-t 
attempts to apjdy substances showing c.\'C|uisitc iiction in the test- 
tube to the more complicated situation they face when e.vpose<l 
in the animal body. I believe that such discouragement is jrrt'- 
mature. Wc are forced to admit now that whicli wc must have 
foreseen, tliat test-tube action and in riro disinfection do not go 
hand in hand. But of all tlie guides available to the intimate 
relation of chemical agent to jiarasite the study of the s])eeifie 
qualities of disinfectant action is the mo.st logical, and I venture 
to predict that in due time in some quarter an imjmrtanl sueee--: 
will be credited to tlie apjdication of tliis fundamental coiieejnion. 
In fact, if we may accejit the report of .Sehiemamr such .suec('^s 
has already been achieved in its essentials. It is stated by llii-' 
observer that salvarsan, showing limiteil curative jirojierties again-t 
experimental infections with the anthrax baeillu-: and tin* baeiflii-. 
of swine erysipelas, has definite specific disinfectant at'tion agnia-’t 
these bacteria as contrasted with other species who-^c irtfcction- ao' 


not therapeutically influenced. 

Ix:t us leave for the moment this question of the apjdicatioii of 
in rifro disinfectants to the problem and turn to the fir^t lu tun! 
success achieved by Ehrlich in tlie treatment of an c\i>eritnent;!! 
infection, fi'he benzidin dye trypan red was found i-apab!c of curing 
trypanosomatous infection in mur. Trypan nil hie- verv lifth* if 
any action in shortening the life of the tryiinno.-'oniata alien 
exposure is made in the tes(-tuiH‘. It thcrefon' became npp.in.o 
that success in this field could Im* achieved by having aede t e- 


* Z:-.'hr, f. I'iiv-. f'h.'fr-.i'-. It"*!*''. iLii. !>e- 
» ZK'lr. I. Ihr . U'OO, lov. tia. 

‘ Di-iiifettioo. IV.'i! 

' { tosiusiil mv', H‘'. 
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part failed, yet over periods of years and due to conditions accident- 
ally arising a culture may profoundly change its qualities. Thus, 
Krause has recently conducted certain experiments which depended 
upon his possession in the laboratories at Saranac Lake of cultures 
showing constant dilferences in virulence, particularly one wliich 
now produces in guinea-pigs a disease which progresses for a period 
and then tends to hfeal spontaneously. With any given culture at 
a given time the amount inoculated and the manner in which the 
inoculation is made are of decisive importance to the result. With 
a certain culture of human type in a recent exjjerimeut of my 
own, jT] mg. was inoculated intraperitonially into 15 guinea-pigs. 
The first of these died in eighteen days, the fourteenth died on 
the thirty-sixth day, and the last one lingered until the sixty-fifth 
day. In a subsequent experiment 14 guinea-pigs were inoculated 
in the same way with one-half the amount of the same culture (^V 
mg.). Of these the first died on the twentieth day; S were alive 
on the fortieth day; 4 remained on the sixtieth day; 2 still live on 
the nintieth daj'. If the amount of this culture inoculated were 
still further reduced we would doubtless come to a point when some 
animals would die and some would live for an indefinite time or 
perhaps recover entirely from the disease. By inoculating larger 
doses of this culture no doubt it would be possible to arrange an 
experiment in which all of the animals would be dead by the end of 
four weeks. 

These results, conversely stated, emphasize the fact that with 
the same amount of culture inoculated in the same Avay there is a 
great variation in the length of time the animals may be expected 
to survive. With guinea-pigs I have yet to conduct such an experi- 
ment in which the last animal did not live at least twice as long as 
the first to die, and often the difference is much greater than this. 
If the inoculation is made subcutaneously this variation is increased. 
If it is made intravenously in guinea-pigs it is apparently not greatly, 
if at all, diminished. By attention to the weight and age of the 
animals the variability in result as to individuals is kept at a 
minimum, but it is always a large factor. These facts make it 
plain that any experiment designed to test the therapeutic activity 
of a substance must be so arranged as to permit of statistical inter- 
pretation finally. The probable individual variation must be 
completely accounted for in each experiment. This means that 
a considerable number of animals must be used for each substance 
brought under consideration and at least as many for the requisite 
checks. Just how large this unit group should be has probably not 
been satisfactorily determined even yet. 

You will have noted that the actual time involved is considerable. 
Thirty days is no short period and ninety da3’'s is one-third of the 
conventional laboratorj’' j'^ear. Contrast this with the four daj-s of 
the typical animal ex'periment in Ehrlich’s work with trj^janosomata 
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mental results liave not been duplicated in a striking way in tiieir 
practical tJierapeutic application to sudi conditions as slccpi,,. 
sickness. , 

person, in tlie surpassing mental attainments, of 
Imrlicli anotlicr essential limitation to tliis form of e.xperinienta' 
tion was overcome. Cooperation so essential to acliievenient in 
every walk of modern life is more apt in materklize as betivecn tlie 
various functional units of one man’s mind tlian as between imii* 
viduals. Tlic tmited efforts of a trained chemist and a hiciily 
accomplished liiologist were assured beyond possiliility of even 
temporarily strained relations by the peculiar qualifications of tliis 
man of genius. The progress of ciiemotlierajicutic research i-; 
contingent on a similar happy conjunction in the human mind 
and hands of accomplishments in tliese widely separatcfl fields of 
rcsearcJi. ^Miether the limitation which the subject faces in 
consequence will in the future be .surmountcfl by activity of indi- 
viduals trained in selected parts of both fields or by the mutual 
and cooperative activity of specialists in the sejiarate sciences can 
only be left to the chances of the future. 

Having so far considered the place of chemotherajiy as related 
to tlie various other jiossibilities of research in tubereulosis, 1 
turn to the immediate subject of the hour. I wish very briefly to 
consifler the facts of experimental tulierculosis in order to show 
what are its disadvantages and its advantages as a basis for chemo- 
therapeutic study. 

'’i'he tubercle bacillus as cultivated in the laboratory occurs in 
three types showing constant qualities: the human, the, bovine, and 
the avian. With the latter we are not now concerned. With 
cither the human or the bovine type, most warm-tilooded animab, 
all those certainly that are commonly used in the laboratory, may 
lie infeeted and the infection will run a regular course, terminating 
in death in many instances. 'J’he exjierimciital <lise:isc ct-rtainiy 
involves the essential features of the human diva-c. ,\t hV-t 
sight, then, the recpiisite <-onditions underlying thcrajieiitic cxjHri- 
mentatipn are already at lunid. I say at first sight bccau-c. in 
the minds of tiu' general tnedieal jmblic atul tlm.-c iabnrat*iry 
workers whose expcriciiee with tubereiilods b c.'c.md, relative 
certainty of result speaking generally, lias been exalted to an alnio-t 
rnvthical conevjitifin of nlisohitf' eerfainty in cacli jiarticiilar ea-e, a 
fnndnmenta! mbconcejition n^sponsiblc for {li'ajijannting mi tak'" 
ami })frha]is actual Jiarm. 

Any single cnltnre ttf tlic Itibcrclc bueilhis b a relatitely (■•lU'tant 
quantity: but, ns in .'dl otlicr spt'cics of pathogi'nie bar-rersa. ladi- 
vkhial cultures difiVr in particulars whicli .an- uf erithv.! \;d(!e vhyo 
they arc to be used for advam-cd vxperinwiitafi.ci. .\tternp?- ?•> 
jnodify the jiropertic- of particular i-uitun-;; In mp' mv- n or c'-a t.m. 
direction as a matt'-r r)f eontrolh'd exfsTimeoi have tor t.-- m" - 
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It ]ias seemed to me quite possible that the issue presented miglit 
be treated by avoiding it. I have spent a considerable amount 
of time in the study of various forms of local tuberculosis and of 
general tuberculosis in animals other than the usual guinea-pigs and 
rabbits, in the hope of encountering a form of the disease which 
would be less variable or run a shorter course than I have indicated. 
Most hopeful for a time seemed the study of a tuberculosis of the 
cornea in rabbits. With Dr. Montgomery I studied rather more 
in detail tliis interesting local disease than had previously been done. 
On a small scale it seemed ideal for our purpose. When, however, 
the test came to be made more largely it was found that the indi- 
vidual variation in reaction was as great as in other forms of experi- 
ment and that certain other factors were introduced which added 
to the difficulty. We were dealing here with an open lesion, and 
this very frequently became infected with extraneous organisms. 
Moreover, there is a constant discharge of bacilli from the purulent 
conjunctival sac, and unless the experiments can be segregated, the 
animals being cared for by already tuberculous persons, there is the 
constant likelihood of complicating other experiments in progress 
and a continuous menace to the health of one’s employees. The 
possibilities of similar studies of other lesions or of the disease in 
other animals are not at all e.xliausted and such efforts should prove 
profitable in the future. 

Offsetting the disadvantages which have been pointed out as 
inherent, tuberculosis offers an interesting opportunity quite 
peculiar to itself. The multiplication of the bacillus in tjpical 
instances is accompanied by a local rearrangement of the body 
cells to form nodular lesions readily visible to the naked eye and 
of characteristic structure microscopically. These nodules, the 
tubercles, can be used as a guide in the study of the distribution of 
extraneous chemical compounds to the neighborhood at least of the 
bacteria. The tubercles, if necessary, can be picked out and 
examined chemically, or more practically, for a beginning, colored 
substances can be chosen as the starting-point of combined chemical 
and biological research. These can, under favorable circumstances, 
be immediately recognized in the tissues, and questions of distri- 
bution can be rapidly answered by their use. 

On the occasion of a visit to Baltimore four years ago I was shown 
some very beautiful preparations by Dr. Winternitz, preparations 
made in a study of the origin of the cells taking part in the reaction 
of the earliest hours after an infection of the animal with tubercle 
bacilli, and since carefully described by Bomnan, Winternitz, and 
Evans.® hly interest was aroused in the possibility of making a 
wider application of the so-called vital stains, and I shortly found 
by experiment that the fibrocaseous tubercle took up certain of 


s Ccntmlbl. f. Bkf., 1912, I Orig., Ixv, 403. 
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and it is sclf^Kjvidcnt tJiat we liavc iiere a very distinct liandicap nn 
tiie apiilication of the chemotherapeutic idea to tnhorcnlosi.s work. 

Efforts Iiaye been repeatedly inatlc to discount in wliole or in 
part the variation in the length of time animals live after such 
inoculations by terminating tlie exi)eriment on a certain date through 
slaughter and postmortem examination. Postmortem examiria- 
tion of the animals dying spontaneously reveals a variation in the 
exact condition of the organs whicli is fully as great and in iny 
opinion considerably greater tlian that showm in the length of life 
in days. One animal dies because the liver is completely <legen- 
crated, another because the lungs are eonsnlidated, a third is 
drowned in his own fluids, showing more or less local disease widely 
distributed, an intense edema of the lungs and tJie ])lenral eavitiiN 
completely filled ivith fluid exudate. These conditions, if they 
are to be interpreted, must also be considered statistically, and 
this if it is to be done must involve an even larger material than 
when the resistance of the animal is aiaaninted for as a single factor. 
Such attempts at a short cut on any sc;de so far attempted are 
quite unsound. In any experiment, after all (jf a sufficient grouji 
of controls are deaf! and accounted for. not before then, a eoiisider- 
ablc amount of guidance may in the future be obtained from the 
condition of tlic organs of killed or dyitig aj)imals. 

Similarly, reliance has been placed on the presence or ali'cnee 
of large miml)ers of tubercle bacilli iu the lesions or ai)])arentl,v 
healthy tissuc.s of animals flying within the period of life of controls. 
Jf an animal dying in this jieriod shows few lesions or none, and if 
tubcrele bacilli are found only in small numiiers, it may sometinie'i 
be .safe to eonelude that death was not due t<i tuherciilosis and the 
animal can jmiperly be excluded from eonsideratiou. Hut in the 
presence of moderately extensive lesions it must he ussiune<i that 
an animal may he as aj)t to die from the consequenees of ji largely 
snceessfui effort to remove bacilli, as from the presenet' of ffie 
mierf)fjrganism per .ve. After the last control luis died tlie prcMUifv 
or absence of liaeiili may have great signifieanfr in the e\i>i rimenf. 
Previous tf) that time, at least until iiuieh more extensive oiet rya- 
tions as to tiie variability of this factfir have l)eon made, opinion 


biised on this point has no value. 

Two things then, the absolute time involved in eaeh experiment 
and the size of the experiment, as conditioned l»y the mirniver m 
animals which must In' use«l to cover individual variation', are the 
essential factors of diffietdty that stand in the way of the appiiVa- 
tion of the princijdes previously c«mMdcre<l t<i tufiereulo-i' a- .m 
experimeiitai flisease. Can the iliffieultir:^ sf> hiqin-f'd fs- ifirtiffy 
overcome? As idistrnetions. very eu'ily; a praetieal matter i> 
mav easilv involve a concenlrntion of trainei! eifort and an esp-;i;.ie 
tore of monev foyond tliaf so far applied t- lie- ^tildy an> -m.:.'- 
problem in tnediea! science to a^-ure an evmi eham e of 
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credit would be shared by me with Mr. Robert B. Krauss, who has 
been continuously associated with me for four years, and who has 
been responsible for all of the purely chemical work carried out. 

The first concrete problem outlined on the basis of the considera- 
tions above outlined was to take the dye trjqianroth, which had 
been used in the more striking of the experiments commented on, 
and try by chemical manipulation to form from it, or with it, a 
substance having physiological activity while preserving the 
qualities which enabled the dye to penetrate the tubercle. 

Mr. Krauss undertook to make as many modifications of trj^pan 
red as he could, following certain general lines. 

1. The staining qualities of the substances were to be at least 
in part preserved. 

2. The preference was to be given to substances containing iodin, 
phenolic substances, or certain other constituents. 

These specifications were dravm up on very general grounds, 
some of which maj’’ be stated as follows: Iodin was selected because 
of the long-standing belief among medical men that iodin was of 
some favorable influence on the progress of tuberculosis when 
applied locally either as an element or as iodoform; carbolic acid, 
guaiacol, and other phenolic substances were loiown to be relatively 
active disinfectants against the tubercle bacillus, and some of them 
also enjoyed a reputation as medicines for this disease. The stain- 
ing qualities were to be preserved as far. as possible as a guide to the 
localization in the course of the subsequent animal experimentation. 

The chemical work involved was successful. In the course of a 
year and a half about seventy-five compounds were secured on the 
plan outlined. The chemical manipulations and results were 
published by Krauss. These preparations were used in a pre- 
liminary v’^ay in animal experiments and some interesting observa- 
tions were made. In general it was indicated that none of the 
substances exerted any curative influence on experimental tuber- 
culosis. Some of them seemed, however, to have a definite influ- 
ence on the vigor and rate of the formation of bloodvessels and 
connecti^'e tissue in and around the tuberculous process, the tests 
being made on the rabbit cornea. 

The plan had been to prepare enough of each substance for a 
moderate amount of preliminary experimentation and then to 
make again tliose which seemed useful for further work. About 
the time the preliminary stud^' of these compounds was completed 
the war arose and necessitated a change of plan. We had been 
purchasing tr^qian red from abroad and fiu’ther regular supply was 
cut off. IVhat was on hand and the occasional lots since secured we 
have used in a study, so far uncompleted, of the composition of 
the substance with view to its manufacture. 


Jour. Am. Chem. Soc., 1914, xxxvi, 901. 
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tJicso steins in a cliaracteristic way. The results of tlicso earlv 
experiments were recorded aiid summarized in the folkm inc terms : 

“T]ie_ first of tliese experiments shows again tlie seieetive aetior! 
of Isaniinblau for the large monomiclear phagoc\'tie cell as iJoiuted 
out by Goldman. These cells are found abundantly in the per- 
ipheral portions of fibroid tubercles. 

“Tlie second e.vperiment is of great interest, showing, as it does 
conclusively, that extraneous cJicmical substances of jiroper consti- 
tution may within a few days penetrate to the ciiseoiis eentn- of a 
tuberculous mass mid become eoneentrated there in greater decree 
than in the normal surrounding tissues. The particular substatut' 
used in tin's e.xperiment, tej-jianroth, may probably be without 
effect on the lesion itself, but the result should be a great stimuli^ 
to the future work in a similar direction.”^ 

TJiese exjicriments seemed to me to lie of tlie utmost imjiortame 
as a basis for further e.xjierimental work of a ctKirdinatwl eheiuieal 
and biological nature. The opinion had been quite generally 
e.xpressed that as the tuberculous tissue was without internal bloo<l 
supply it could be reached only with diflieuity if at all by medteinaf 
agents which might be made to circulate in the blood stream. Such 
an opinion, if to decisive weight, would make it a])j)ear to be an 
unreasonable waste to experiment largely with the idea of develop- 
ing general medicines which might be hoped to influence the local 
tuberculous process. Tlie actual result, on the contrary, rendered 
such ex])crimentation reasonable, mul, as it seemed to us, eminently 
desirable, 

DeWitt"’ in this country and v. Linden" abroad reiiorted .'-om'’- 
what later on similar observations made independently with 
methylene blue. DeWitt confirmed my particular observation^, 
reported on a number of dyes which failed to appear in the tuberelc. 
and added trypan blue to the list of iienetrating sub^fati'ev. 1 
have since found, in the course of observations, so far mipubli->hed 
for the most ])art, that a consideraiiie number of azr> dyes relnti d 
in their eliemical eon.stitution to trypan red and tryjian bine j)'-!'.'- 
trate the tubercle in this Avay. De\\itt has .since used iiwtliyk'ni- 
blue as the starting-point for a series of studies intended to '> rv(' 
the same purjio.se as those I am about to consider. ^ 

These observations served as the .starting-point of a .M'ri-', o; 
re.searches in our laboratory Avhicli arc being continued at the pn -' at 
time Avitli the object of finding or building u]) substam es vlii- h sh;di 
have this penetrating quality well developeti, and nhi<h dial! a» 
the same time be posse.-sed of phy.siologieal activity tsf sueh iiatur* 
that thev might la- exjH'cteil to act favorably oii the tut*' rmi--!'. 
proves-. ' Jf this elTort should ta'-ulf in any nn-a-ure of - ffa- 

* .Anh. III’. Mol . A. 

Inf'- 1 I>.'. *■' 

nju-Ur-s;,- t Kl.ii'. .i e-r.. th.-., t. 
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III. The azo dyes as a group inhibit the growth of the tubercle 
bacillus more readily than that of either pneumococcus or staphylo- 
coccus aureus. Again, there is a great relative and absolute 
variation in the effective concentrations. In the extreme instances 
in this group the tubercle bacillus is one or two hundred times as 
susceptible as the pneumococcus, and it seems proper to consider 
that the inliibitory power is in large measure specific. 

IV. The other great groups of dyes give less striking results, the 
oxazines and thiazines, to which methylene blue belongs, are 
more active against the cocci; the eurhodines, with neutral red as 
an example, are more effective against the tubercle bacillus. 

Certain other points developed by this work deserve passing 
mention. Many dyes, the majority perhaps, stain the growing 
membrane of the tubercle bacillus with greater or less intensity. 
The inhibitory power of tlie dyes is not at all, however, a function of 
this capacity to stain the membrane, nor is it a function of any 
particular staining quality of the dyes for silk, wool, or cotton, so 
far as we have been able to determine up to the present; nor of the 
solubility of the dye in alcohol or oil as compared to water. A 
small amount of work so far carried out indicates tliat among 
organic compounds other than the dyes, substances exist showing 
the same variable capacity to restrain the growth of the tubercle 
bacillus. Also a very limited number of exq^eriments indicate that 
this capacity to restrain growtli is not directly related according to 
any uniform or simple rule to the true disinfectant or lethal action 
of substances. Much more work will be required before tliese 
observations can be interpreted in terms of previous work with 
disinfectants. 

Thus, approaching our problem from one point of view we have 
found a number of substances capable of penetrating tuberculous 
tissue and consequently havuig, as it seems to us, at least a slightly 
better chance of acting as antibacterial agents in tuberculosis than 
those which cannot so penetrate tlie diseased tissue. From another 
point of view we have found many substances possessing in marked 
degree and in a partially specific way the ability to greatlj^ restrain 
the growth of the tubercle bacillus in the very limited conditions 
of the test-tube. 

It has for some time back been a matter of serious effort with us 
to bring these two sets of qualities together in the same substance. 
We have had a definite though limited success in this effort. The 
dye Niagara blue 2B can be made to enter into chemical combi- 
nation with various substances, iodin, phenol, certain fatty acids, 
and tlie like. The resulting products are apparently definite 
chemical compounds. As a rule they are dyes and with properties 
noticeably different in one or more particulars from the original 
substance. As a general tiling the inhibitory capacity against the 
cultures is distinctly increased; tlie capacity to enter the tuber- 
culous tissue is, on the contrary, usually lost entirely or greatly 
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I ha\ e already said tliat^ following our observation that the 
tuberculous tissue in the living animal was easily pcnctratcfj hv 
trj'pan red, many otlier dyes of tlie same general class, ehemieally 
speaking, were tested for tlieir reaction in this particular. A con- 
siderable number were found wliieli could become concentnitod in 
the diseased tissue to a greater or less extent. ]Many of these had 
never been accurately described from a cJicmical point of’ view, 
otliers presented difficulty of manufacture beyond our ineaiK. 
After nnicli consideration a dye known to tfie trade as Niacara 
blue 2B (benzidin + 2H acid) was chosen as the starting-point of a 
second attempt to construct a series of iodin and phenol comiwurub. 
It has been necessary, owing to tlie state of the market, for us to 
build up tliis substance from the raw product.s. I’liis lias Iktu 
accomplished and a considerable .series f)f compounds mafic by 
adding iodin and jdienolic substancx-.s to Xiagara blue have Iwcn 
studied, with ratlier meager result.s, which I sliall not comment on 
now. 

Covering about the. same period of time as the.=e studie.s on 
the relation of the vital stains to tiic diseased tissue, and in the 
hope of accpiiring information whicJi should in some measure guide 
that work, we have been studying the disinfectant action of various 
substances for the tubercle bacillus. We have }ioj>ed to uncover 
substances having the partially specific action discussed in the 
earlier paragraphs of tin's .paper. Much time lias ifcen .^jfcnt 
over methods. TJic procedure by wJiicli the results Jiere considered 
were obtained was to determine the le.'ist concent nition of the 
substance in glyecrin-boullion, wJiicli would definitely inhibit the 
growth of the tubercle bacillus. 

Because of the relation to tlie work outlined in considering 


the .subject of the vital .stains, we Jiavc .so far paid ])articu!ar atten- 
tion to ;inilin dye.s, We have also considered the more eonunon 
di.sinfeetanl.s and some sub.stances which are u^ed in the building- 


u]) dyes. In order to get an idea of the specific qu!i!itit|s iff the 
inlubiting action of the substances touted the typhoid b.'icillu' wav 
at first used in comi)ari.son with the tulierclc bafillu'-. Very 
recently in the course of some work being carricfl out for th*- 
Pneumonia Cojnmission of the city of Philndeli>hia I have gotie 
over the whole field again, using the pneumococcus and stajihyh- 
coccus aurctis. Several hunfin'd substance's liave in this w.v.' bfcn 


e.'camincd with the following general results: 

I. 'J'iie growth of the typhoid b.'icillus is, witli few e’crcptiot!-, 

if any. less rca<iily inhibited by nnilin dye.s tJiari tliat ftf the pnT tnn 
coccus, stfiphvlocffccus aureus, or the tnlKTch' Ijacilfus. ^ 

II. 'Phe tripheuyJnu'thnne dyes, as n group, inhibit tlw gro-wte 

of the pncuniorfH'cus aiid staphylfK-occus in ililution-- whnii d<> 
inhibit tlic tulH-rclc b:n-illu-. Ammig tlicm-'-lvf-, f_h<->' dy.- vary 
greatly in the cuncenlratitm^ at whieh the four an- am -f' ■ 

both ab-olulc!y and relatively. 
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Drawing on the literature for precedents I may cite the following 
studies as the most striking of the available examples : 

1. Koch and his pupils in repeated experiments during the 
years 1890-1897 demonstrated that by the use of tuberculin the 
life of guinea-pigs infected with considerable amounts of pure 
cultures of the tubercle bacillus could be definitely prolonged. 
These tuberculin experiments are worthy of the most serious con- 
sideration. The same result was reported by a number of diflerent 
observers at the time and I find no contradictory experiments. 
The exact chemical nature of tuberculin has never been determined 
and it is to be presumed that its action comes within the field of 
immunity reactions rather than that of chemotherapy. .1 have 
included this substance in this brief discussion because I believe 
that the results with it are the best available standard on the basis 
of which the value of other results may be estimated. 

2. Von Linden*^ in 1912 and again in 1915 presented tables 
showing that by the use of compounds or mixtures containing 
copper; or copper and methylene blue; or copper, lecithin, and 
cod-liver oil as a salve, with or without the separate administration 
of iodized methylene blue, the life of tuberculous guinea-pigs could 
be prolonged. The results as presented compare favorably with 
those gotten earlier with tuberculin, but in no way surpass them. 
Attempts to repeat some of the experiments by Corper in this 
country failed and Selter abroad has denied their significance. 

3. Certain tables published by DeWitt’^ (1914) may be inter- 
preted as evidence that copper and mercury compounds (or salts) 
of trypan blue can act favorably on the progress of tuberculosis in 
guinea-pigs, although the author does not put forward any positive 
claim for them. DeWitt has since stated publicly that she had 
obtained more definitely favorable results with a mercury com- 
pound of methylene blue. 

4. Koga'® (1916) believes he has attained re.sults of value with a 
compound containing copiier and cyanogen. On the face of the 
evidence again, this substance produces a result comparable to 
tuberculin but not surpassing it. 

5. In the case of the two substances whose development in our 
hands I have described above, the one, that made by condensing 
formic acid with Niagara blue, has done only harm in guinea-pig 
experiments so far. In this it corresponds to Niagara blue itself. 
The diazo creosote compound seems in preliminary ex])eriments to 
be callable of extending the period of life of infected guinea-jiigs in 
certain instances. The percentage of animals favorably affected 
in any series is less than in the tuberculin experiments of Koch’s 
co-workers. 


”Loc. cit. 

Jour. Infect. Dis., 1914, xiv, 498. 
.lonr. Exp. Med., 1910, xxis’, 107. 
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diniinislipfl. In one instance so far a coiulcnsatiou pnxhiet of 
Niagara blue with formic acid, the partially specific inhibitory 
vakie. is raised about tAycnty times, from to -f-.ro'a.r.r thV 
staining qualities for tubercufous tissues lieing in large measure 
retained. 

Again, in studying the inhibitory potver of various dyes. Mr. 
Kranss has constructed a long scries of compounds, not new in 
principle, but for the mo.st part never before marie, according to 
the following scheme: Benzidin monosulphonic acid is so treated 
as to diazotize its free XH; groups. There is then atlded unrler 
proper conditions a quantity of the variant substance ealnilnt-'d 
to react completely with one of the XI h groups. When the reac'- 
tion is comjdete there is adrled suflicient amidonaphtholdisnlphonic 
acid (II) to react completely with the other XII* grouji. In thi'< 
series avc have also encountererl a number of dyes pos.-.essing rlis- 
tinct inhibitory powers, ^'ery few members of the series, so far as 
it has yet been extcnrlcrl, have any staining (pialities as applied to 
the tissues of the living animal. When crude ereo-'Ote is used as the 
critical component, however, a mixture of clo.'cly rclatcrl dyes is 
jiroduccd in which both qualities are jiresent in marked degree. 
The.sc products are violet-blue dyes, staining the connective tissue> 
of the living animal with moderate intensity and jienetrating the 
tubercles very well. 'I'he inhibitory jiower of the mixtun* is stated 
in our terminology at lOOOOO or about one hundred times that of 
the dyes trypan red and trypan blue, which were the starting-point 
of our work in this direction, i’artiai specificity is aho manifested 


In' this preparation. 

'Fhe accomjilishments of nur lalioratory up to the pre.sent in tJf 
endeavor to stmiy tuberculosis from the chemotherapeutic i>oint 
of view can then be summarized in a sentence: ne have built up 
several substance.s which in the tc.st-tulK* are capable of restraining 
the growth of the tubercle bacillus in marked anrl rneasitreahly 
specific degree, and which when injected into tiie living tubcrcidous 
animal are eajiable of penetrating to the centre of the masses of 
diseased tissue. 


.Attractive a.s may be tlic plan by wliich these stibst.inees ba^e 
been reaclnsl it would still !><• only the happiest accident if their 
further ipialities were s\ich as t«> render them aetive .against tie* 
jirogn'.ss of tuliereulosis in the animal tardy. Neither wotdr! tbf 
failure of two such suhstanee.s mean that the idea is friiitl< ~s. 1 or 

(he pre.sent therefore our efforts in the ehemieal ialeiratory ar> 
iHreeted toward increasing the jiurnber of substaii'-r*' jc •«' ob- 
these fas it seems to us) fundamentally rledntble qualiti'' • 
have also fiinicd fair-ehes .seriously to the tr-sting of do- po 
bilities of these suhstaiiees ami their relathtn a- tin rais-uti'- :n'’ r<f 
The latter pha'<' of mir uork h se.m-ely begun sm'l I hail f- ’ »- 


fry with but few wonls. 
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STRANGULATED RETROPERITONEAL HERNIA INTO THE 
PARADUODENAL FOSSA; OPERATION; DEATH ON 
THE NINTH DAY. 

By William Parvin Brajilett, 

UKSIDENT rnvsrciAN, 

AND 

Astley Paston Cooper Asiihurst, 

RUIiOEON TO THE EPISCOPAL HOSPITAL, PHILADELPHIA. 


(From the Second Surgical Service of the Episcopal Hospital.) 


Retroperitoneal hernia is rarely encountered on the operating 
table. Up to 1899 MoyniJian could find only 57 cases on record of 
the variety into the left duodenojejunal fossa (to tvhich type the 
present case belongs), the majority of these having been accidentally 
found at autopsy, and occurring independently of the disease 
producing death. Coley^ says only 10 successful cases of operation 
have been reported, 9 of left and 1 of right duodenal hernia. 

It is not an uncommon occurrence to have two or more of these 
retroperitoneal fossre present in the same individual, so that it is 
difficult to give an accurate description of their boundaries. The 
folds which form the boundaries are formed in the fetus by the 
fusion of the left surface of the primitive mesentery of the duodenum 
with the right surface of the descending mesocolon, and become 
accentuated by traction made upon this line of fusion by the eventual 
drifting of the duodenum to the right and of the descending meso- 
colon toward the left. The fossa wliich became the seat of hernia 
in our case, and which is most frequently involved in cases of 
duodenojejunal hernia is known as the paraduodenal fossa or fossa 
of Landzert (1872). The fold producing it results from the presence 
of the inferior mesenteric vein, for which the fold acts as a mesentery. 
This vein, passing .upward from the mesorectum, verges toward 
the midline on its way to empty into the splenic vein, and in most 
cases runs entirely retroperitoneally, not raising any fold or redupli- 
cation of the peritoneum. When, however, this fold, or plica 
venom as it is called, is present, it consists of a vertical and a 
horizontal portion, the vertical being to the left of and below 
the fossa and the horizontal bounding the fossa above. Just to 
the left of this vein, the left colic artery is found, running upward 
from its origin in the inferior mesenteric artery. The lower bound- 
ary of the fossa is completed bj’' a serous fold, the mesenterieo- 
mesocolic fold, which runs from the left side of the mesentery 
downward and a little laterally to the right side of the upper meso- 


’ Keen’s Surgerj'. 190S, iv, 102. 
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Those critically inclined nec<l not search far in the oridna! 
accounts given of any of tliese experiments to find ground for deny- 
ing that tliey are of significance. Such criticism has hecn oficrcd 
and will certainly be continually forthcoming. Insofar as attempts 
have been made or are being ma’de to introduce any of tiie.«c .siil>- 
stances into the practice of medicine, any amount of skeptical oppo- 
sition is in my opinion fully warranted. In IS'K) it was tmite 
justifiable to take tlie first favorable rcsidts obtained in the labora- 
tory and make careful clinical trial of tuberculin. We should, 
however, profit by this experience and proceed with great caution in 
tlie clinic until the evidence shoAvs that new substancc.s arc distinctly 
better than tuberculin experimentally. 

In tlie interest of scientific progress, on the other hanri. all of 
these results should be treated with great charity. In view of the 
purely statistical nature of the inquiry, the c.xperiments be 
repeated a number of times before they are finally nccei)ted as 
evidence, but it must be rcmcinbered that a single failure has no 
more interest than a single success. If it he granted as a proba- 
bility tliat some measure of the truth may lie in tlicsc observations, 
tlie future of chcmothcrajicutic studies in tuberculosis is not dis- 
couraging. At tliis stage of development the ])ossibiiities compare 
favorably in this iiarticular case with those which oilcred for the 
broader subject of chemotlierapy wJien Ehrlicli was fir.-'t able to 
cure trypauosomatous mice with trypan red. .'several sul)stanccs 
seem now to be knomi which are capable of giving a slight advan- 
tage to the host in its contest witli the jiarasite. 4'his number must 
be multiplied by empirical search through known chemical com- 
pounds, and each such substance showing a suggestive htil iniht 
be subjected to carefully considered chemical manipulation to 
develop to tlie full it.s latent possibilities, hiaeh year of the five tiiat 
I have iicen actively engaged in tin's work iias seen sortie added 
idea or sugge.stion of real value, aiul we may lie sure tliat if in 
the future faith is cxjircssed in continuous experimentation and 
confidence is put in evidence by finuneia! supjiort adetpiate to ih'- 
size of the task in band the desired result will be ueliicveri. 


nErKur.N'cr.^. 


TIn' folirtn-in:: Ixkik- mntain nt the ftrtt itiij'orCi.'i'-e t« 'it'vi.n- 

ii) tlic <!fVf!npiiicnt of tlie of tla* or M lO-.f 

1. ( Wrrkf' vfif! Kol^rt Ixoi'li, 

2, Hf-hrinK. ^^**'*' 

’A. niwlirh. 1014. 
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to know how long the condition may have existed without causing 
any symptoms. 

In most cases the previous history is negative, though, as in the 
present case, there 'may have been attacks of abdominal pain, 
generally ascribed to “indigestion.” The symptoms of strangu- 
lation are merely those of intestinal obstruction, and frequently the 
patient is not seen until peritonitis has developed. If the patient 
be seen early the physical signs probably are more reliable than the 
symptoms. While the size of these hernice varies considerably, they 
usually are of sufficient size to produce a circumscribed globular 
fulness which, when small, is located slightly above and to the left 
of the umbilicus. When they attain their maximum size, however, 
they may occupy one-third of the abdominal cavity. The promi- 
nence formed by the hernia is then especially noticeable in contrast 
to the flatter area to the right, occupied by the ascending and trans- 
verse colon and by tlie few remaining coils of small intestine not 
involved in the hernial sac. In this respect they may resemble 
those cases of intussusception which present Dance’s sign. Some- 
times, as the hernia increases in size, it may be discovered on palpa- 
tion, or borborygmi and subjective s.ymptoms may point to the 
region of the abdomen involved. To palpation, the mass may have 
either a doughy or a cystic feel, but no wave of fluctuation can be 
obtained. The statement made by Moynihan that the tumor 
always yields a sonorous note on percussion and clear intestinal 
sounds on auscultation, no doubt may be true in nearly all cases 
seen early, jiarticularly when no strangulation is present; but in 
our own patient all intestinal sounds were absent, owing to begin- 
ning peritonitis; and the percussion note was dull, which may be 
explained b5’’ the presence of free fluid outside of the hernial sac 
and by the accumulation inside the intestines within the sac of 
three enemas which had not been expelled. 

Other physical signs which are said to occur are the presence of 
hemorrhoids from obstruction of the inferior mesenteric vein in the 
neck of the sac, and also a dilatation of the superficial abdominal 
veins serving as anastomosis between the epigastric and mammary. 

On o])ening the abdomen a large globular mass is seen, situated 
to the left of the lumbar vertebrae. This mass is neither cystic 
nor hard and norlular, but is doughy in consistency, and the coils of 
intestine can be palliated beneath the smooth peritoneal covering 
of the sac. The colon retains its normal relationships, with the 
exception of the descending portion, wliich is pushed far to the left 
side. The entire small intestine may be within the hernial sac, 
in which case the only coil emerging from the sac is that nearest the 
cecum. Some cases have shown coils of small intestine to enter 
and to leave the sac, thence to reenter and again to leave it. The 
case herewith reported showed a few coils of upper jejunum lying 
outside the sac, while the duodenojejunal flexure itself, and all 
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sigmoid. To the mesial side of the paraduodenal to^^a i-- the n>at 
of the mesentery. This paraduodenal fossa, then, is situatwl to th(> 
left of and some distance away from the a‘=cendintr limb of the 
duodenum (Fig. 1). Posteriorly it is bounded by the j>eritone!ini 
covering the psoas muscle, the renal vessels, the ureter, and a 
portion of the left kidney. Its orifice looks downward and t<' ilie 
right, its cavity upward and to the left. The width of its orifin- 
depends on the distance of the inferior mei.enteri(‘ vein from the 
duodenojejunal fle.xure. 
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orifice the only place at wliicli an incision can he safely made is at 
the lower border of the constriction through the inesenterico-raeso- 
colic fold, keeping to the mesial side of the vein. In all cases careful 
palpation should be made for the location of 'these vessels and 
injury to them avoided. After relief of the strangulation the hernia 
should be reduced as described above, beginning with the uppermost 
loop of intestine. After reduction the intestines are to be treated 
as in other cases of strangulated hernia. Finally attention must be 
paid to the retroperitoneal sac, which will predi.spose to a recur- 
rence of the hernia if nothing is done to prevent such a sequel. The 
simplest method of disposing of the sac is to close its orifice by 
sutures, sewing the free anterior margin to the posterior parietal 
peritoneum which covers the psoas muscle, etc. This is what was 
done in our case, owing to the poor condition of the patient. There 
are, however, two objections to this procedure; the first was shown 
in our case at autopsy ten days after operation, when the suture of 
chromic catgut was beginning to be absorbed, and the two peri- 
toneal surfaces had not become tightly adherent, thus opening a 
way for a recurrence of the liernia. The second objection is the 
danger of cyst formation in this walled-off sac. The operation of 
chpice, therefore, though only applicable when the patient’s condi- 
tion warrants a rather prolonged operation, is to excise the entire 
sac and then to suture the remaining two edges of peritoneum. In 
either operation the inferior mesenteric vein is constantly in danger 
of injury. And though its division and ligation, or even a similar 
treatment of the ascending branch of the left .colic artery, might not 
entail a fatal result, injury to either would subject the patient to 
much risk, and considerably complicate the operation. 

Case History. Arthur C., aged forty-seven years, a laborer by 
occupation, was admitted to Dr. Frazier's service in the Episcopal 
Hospital, Philadelphia, September 25, 1915; discharged October 
G, 1915 (died),^ 

Family History. Negative. 

Previous History. For years the man has had attacks of cramp- 
like pain in the upper abdomen. One especially severe attack 
occurred about eight years ago, but lie recovered without operation. 
These attacks seem to occur more frequently after eating steak or 
crabmeat. Vomiting occurs and is followed by relief of the pain. 
Tlie bowels are not constipated during these attacks, but move 
regularly once daily. Between these attacks the patient had been 
troubled at times by morning gagging; he does not know what 
causes this, but admits that in addition to the use of tobacco and 
the milder beverages, such as tea and coffee, he has always been a 
heavy drinker of beer. He has done heavy laboring work all his 
life. 

Pre.sent Illness. The chief complaint is intense abdominal pain. 
The present condition began about sixteen hours previous to admis- 
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the rest of the jejunum and the ileum, to within a few inches of the 
cecum, formed the contents of tlic liernial sac. The loops of intes- 
tine lying outside the sac, if there be obstruction, as in our own ra-e. 
will be much distended; and after strangulation has e.xistetl for a 
number of hours, free abdominal fluid will be present. 

The most plausible explanation for the enormous size of some of 
these herniic is that the lower portion of the gut is the first to enter 
the sac, and that the remainder of the intestinal tube is carried into 
the sac by pcristalsi.s, just as in an intussusception the intussiijccfi- 
tum is carried into the intussuscipiens. If the orifice of the sac bi> 
large, and if peristalsis be violent, portions of the interned put 
may be forced out from time to time; or perhaps several widely 
separated loops of intestine may be involved from the beginning. 
Either of thc.se factors would explain the condition in which ])or- 
tions of gut are seen to enter, leave, and again enter the .sac. It, 
therefore follows that in reducing the.se hcrniie at operation, traction 
should be made on the highest portion of gut involved, as it will 
be found this has been the last to enter. It also follows that the 
lowest portion of bowel involved is mo.st ai)t to be the scat of stningu- 
lation; although this may arise at any part from the iirc.scn(v of 
adhesions or kinks, or from constriction at the orifice of the .«ae. 

The enormous size of some of the.se hernia' hits already been 
mentioned. Cases measuring as little as 1 .5 x 2.5 cm. tire oti rcconl, 
while others have been rcportc<l measuring 1-1.5x21.5 cm., the 
larger measurement being in the longitudinal axis of the body. In 
the present case no accurate measurement was possible; but it i-> 
sufficient to say that the .site appeared the size of a footitall. .'tad 
filled about one-third of the entire abdominal cavity, 'riic-c 
hernia' spreiid npwtird into the tntnsvcrsc mcsocohai, outward 
toward the descending mesocolon, or outward aiul downw.trd. a > 


in the present case. 

The .‘Vie may be dc.seribcd as a ])ockct in the pcritouciun. ft 
consist.s of ii single layer of peritoneum in if.-^clf; 'I be po'-terier 
surface re.sfs upon the retroperitoneal stnicture.s while tht' iint<'ri'ir 
layer lies in coiitaet with the imsterior surfat'C of the po-terior 
j)arietal iicritoneum, giving us two ]K;ritoneal layers anterior to the 
contents of the sac. The orifice of the sac. like the hernial rru!"'. 
varies greatly in size. In the recordc'd ca.-es flu- breadth h.i- 
measured from 5.5 to 0.5 cm. and (he length from l.o to lo cun is 
onr ea.'JC the diameter of the orifi<*e was about ;> em.; after me! .’oi! f, 
the eonstricting margin it w.ns ea^y to intrcKluec the entire hand nito 


the sac. . „ . . , i 

In the treatment of these herniie it is (-.^peeirdiy urtporfaot to ^ 

in mind the stnieinres wiiieli run in the anterior wall of Ua- -.w. ^ 
or tiear its free margin, namely, the inferior rne-iiten.- v.-isi nu nt- 
left «-^»lie ;irtery. It i- often nee.— ary to ndwve die - 

before the berniii cun be r.-duei-.i; and u lu-n tie- vent he- . ^ 
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poured out on opening tlie peritoneal cavity. (No growtli was 
obtained from its culture.) A few coils of obstructed small intes- 
tine lay in the right kidney pouch, distended to 7.5 cm. in diameter, 
and almost black. No coils of intestine tended to protrude, and in 
spite of the large abdominal wound it was impossible to deliver those 
seen. The hand, introduced, felt a large cystic mass as large as 
a football in the center of the abdomen, and a few eoils of collapsed 
intestine to the left and in the pelvis. These were evidently the 



Fig. 2. — Dianraiii of a ease of slraiijiiilutoiJ rctroporifoiical hernia info the paraduo- 
denal fossa. 


descending colon and sigmoid. The liver, stomach, and pylorus 
could be felt in their normal positions aboA^e the mass. It Avas 
quite evident that all tlie small intestines, AAnth the exception of the 
fcAv obstructed coils first encountered, had entered a retroperitoneal 
hernia and Avere strangulated (Fig. 2). The entire mass Avas then 
delivered througli tlie abdominal incision by depressing the abdomi- 
nal AA'alls around it. The orifice of the sac could noAv be seen, 
about 5 cm. in diameter, on the right side of the mass, the intestines 



64G 


BRA.MLETT, ASimURST: RETUOrEfUTON'KAr. TlrKXl.v 


Sion, with se\-ere cramp-like pain in the upper abdomen, 'i’iii^ 
came on Jura suddenly while at work, aliout S o'clock in the inorrmi-. 
and Jias continued witliout relief. TJie pain has remain«l cerur- 
alized over the upper abdomen. Shortly .after the onset of tlie 
pain he vomited a small amount of clear fluid. Vomitimr has been 
repeated seven or eiglit times, and on the last occasion the vomitus 
Avas dark in color. IJcforc admi.ssion to the ho.spital he was given 
three enemas by liis pliysician; none of these were exiielhsi.’' On 
admission lie said Jiis pain Avas someAvJjat relic\-ed. 

Phyftkttl Examinaiion. The patient is well nourislied ami doe,-, 
not appear older than his giA'cn age. Inspection of the eyes sliowv 
a bilateral coloboraa, Avhicli he states is congenital. Aside from tbi-. 
abnormality, the face, head, and neck arc negativi*. as is the liea.rt. 
Auscultation over the lungs, hoAvcver. reveals an oeeasional rale 
at each base on deep inspiration. Tin: abdomen is synimctrirally 
distended; its AA'alls are muscular, and there is no dilatation of the 
superficial veins. Tlicre is marked generalizcfl rigidity, making jmI- 
pation of the A’arious organs or abnormal ma.sses imiiossilde. I’al- 
pation is painful over the entire abdomen, but (‘S]n'eially markiil 
aboA-e and to the left of the umbilicus, 'i’liere is a i>eculiar doughy 
or cy.stic sensation to the palpating hand, different from that 
usually obtained in cases of peritonitis. On j)erei).!sion tlie note 
seems unusually dull for gaseous distention, but no fluid Avave can 
be obtained. The liA'cr dulness appears to be about normal, though 
it cannot be accurately outlined. 'J'here is entire abMuiee of peri- 
staltic sounds. Examination of the extremities and external geni- 


talia AA’as negative. The Avhite-blood cells numbered 
TJie patient Avas admitted to the hospital at midnight and refii-eii 
to ha\'e any oi)eration done. Ills A’omiting eontinued, and by the 
folloAA'ing morning the A'omitus Avas tpiite dark in eolor and 'va-- 
beginning to hav’e a fecal odor. A second blooil »‘ount shovAed 
]7,()S0 Avhite-blood cells, Avith SS ])er e<'nt. polymorplionueh’ar.'. 

Oprraiion. JJetAveen 1 and 2 o’clock in the afternoon of the /hi) 
after adinis,«ion, and thirty boiir.s after tlie on^^et (if lii'= acute ('ondi* 
tion, the patient finally guA’c his eon<ent fur operation, v. hieh 
immediately performed. At tins time tlie abdonum Avn-. iimm u < Iv 
distended and tense; there Avas dnlness all over, except under tfa 
left lower ribs, the tympany liere being due to the stoimich. I li'xr 
Avas great tcnderne.'^s everyA\diere. Xo perisUilsis avii-. inidible. .>o 
definite rliagnosis Avas made," but it Ava.s notefl that ^ if t u ) 
peritonitis, there mii‘-t be a quantity of pn-. under ten-son. ^ ^ 
Nitrous oxide and ether Avere U"*xi fur iuiestbe^m, bmii o' v..!t o 
were taken poorly. A right reetus jparainediaiiv iiwi-um 
in the epigimtrie and unibiiieid regions, the iriei-MU '"''.7, 

siiii'-equently to a length of )7 rm. h imhe.f. I5Io<>fU 
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evening to relieve distention and vomiting. However, 2 pints of 
water were retained by bowel and about 7 ounces by mouth. 

On the third day gastric lavage was required once. Four pints 
of water were retained by bowel, and 10 ounces of broth totalling 
about 40 calories, by mouth. 

On the fourth day gastric lavage was required once. Four pints 
of water and a nutritive enema containing 776 calories were retained 
by bowel, and 6 ounces of water and small quantities of broth and 
albumen, totalling about 6 calories, ivere retained by mouth. 
Beginning impairment of the percussion note at the base of the right 
lung was noted today. 

On the fifth day the abdomen was softer, there was less pain, and 
the total quantity of vomitus was only 'll ounces. Nourishment 
of 1552 caloric value was retained by bowel and IS calories by 
mouth. The lower third of the incision was infected. A clean- 
cut basal pneumonia had developed on the right. 

On the sixth day tlie abdominal condition continued to improve; 
1552 calories of food were taken by bowel and 85 calories by mouth. 
The abdominal incision was sloughing at its lower angle. Consoli- 
dation of the right base persisted and the patient was delirious at 
times. 

On the seventh day the abdomen was distended and there was 
considerable vomiting. Rectal nourishment was discontinued and 
1126 calories were given by mouth; all of this nourishment, how- 
ever, was not retained. The infection of the abdominal incision 
did not seem to be spreading, but one silkworm-gut suture had torn 
out. The patient continued delirious at times. 

On the eighth day the abdomen was softer and the patient was 
more comfortable. The total vomitus measured 10 ounces, while 
5 pints of water and 826 calories of food were retained. The incision 
showed no marked change. Although the patient was still slightly 
delirious at times, he was less restless and the area of pulmonary 
consolidation seemed to be resolving. 

On the ninth day the abdomen was soft and an alum enema Avas 
effectual. The patient retained practically all of 1159 calories of 
food, only slight vomiting occurring. The abdominal incision was 
beginning to granulate at the infected area. The mental condi- 
tion was more rational and the consolidated area in the lung was 
becoming replaced by moist rales. Coughing Avas severe, and a 
note Avas made that the patient seemed to be on the verge of his 
crisis. 

Unfortunately, toAvard evening, after a severe coughing spell, the 
patient beeame more restless and complained of pain in his incision. 
On removal of the binder and dressings it Avas found that about 
2 feet of intestine Avere lying on the surface of the abdomen, the 
loAA’er angle of the incision liaAong gh'en aAA^ay. The intestinal coils 
AA'ere replaced under heaA'^y dos'es of morphin and a fcAV AA'hifis of 
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having entered from the riglit and travelled toward the loft. n<. 
important hloodve?sel could be detected in the constricting ring, 
its anterior margin was divided for about ] cm. The c<tils of 
intestine contained in the sac were then easily delivered, beginning 
at the upper end. All these coils were distended and congested, but 
unadherent. Their contents evidently consistetl of an nceuiniila- 
tion of intestinal Juices, plus the three unexpcllcd enemas whirb 
had been administered to the patient before his admisdou to the 
liospital. The last coil extracted was hlaek and looked !iitno-.t 
gangrenous for a distance of 2.5 to 30 cm. This last coil was con- 
tinuous, with about 4 cm. of normal intestine, which had not htvti 
within the sac, and Avhich appeared to enter the cecum. The \i])])er 
coils of small intestine which had been within the sac were altno-t 
normal, and were directly continuous witli the much distended coils 
of small intestine seen on first entering the abdomen, and lying in 
the right kidney pouch. These much distcuded coils in turn were 
continuous with the duodenojejunal flexure, which lay within the 
orifice of the sac on its cephalad margin. 

I'lie condition of the terminal loop of ileum gave most eonrern. 
Upon application of hot saline solution the lutrmal color was p.artiully 
regained, with the e.xccption of numerous small .spots, where it was 
feared perforations might develop, .^n anastomosis was eonsidcred. 
]>ut owing to the patient’s condition, and the difficulty of finding 
the large howcl (which was pushed out of sight hy the Iwrnial sac), 
this idea was abnndoncrl. In addition to the damaged eotidition 
of the gut itself the bloodvessels in the mesentery of several <'oi!s 
of intestine were tliromhosed. 

The hernial sac was then cx])!ore<l. the orifice now easily admitting 
the surgeon’s liand. It was fouiul to he an invagination of tin* 
posterior parietal peritoneum to the left of the origin of the jejimum, 
and its entire contents, witii the exception of tlie duwlenojf'j”'''*^ 
flexure (which lay iu the ofiiee), had been redueed. 'I'he free 
anterior margin of the orifice of tin* .sac was now siittircf! to the 
posterior parietal peritoneum, with n eontimioiis suture of So. ~ 
ohromicized catgut, (lauze packs were remov<*d from tiie ahd<p 
men, the intestines replaced, and the abdominal wound elo .d, 
without drainage, hy means of heavy mass suture.-' of '-ilkworiit gut. 
pa.ssing thnnigh all layers of the abdominal wall; the auftnor 
she.’ilh of tlic rectus muscle wa.'> suture<l separately v. itn a hiinfi 
suture of Xo. 2 eliromieize*! catgut. 

P(Mnpnnlirr Ilh-tmij. 'J’he prngre,-s of thi' ca'-e i- intcrr-ting 
for the remnrkahie attem]>l of nature tt. re-tfire tlw fd»!omn'-ii 


condition to normal. . 

On the /7r,d <lni/ after operation the patient ret.'utied r teat e . 
hy mouth nor hy bowel. lie pa--ed no flatus, ht.t tlw jddotm-f; 

Wits only '-lightly di-'tentled. . . i 

On the .'enefd dun gastric lav.age wit- hotti vi'cvoo,' .* ■ t 
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experimental scurvy in a series of 96 guinea-pigs. The disease 
could be produced with almost mathematical certainty when guinea- 
pigs were fed on an exclusive diet of oats or other grains. In the 
course of twenty-eight to thirty days the animals failed and died. 
Postmortem there was found loosening of the back teeth, hyperemia 
of the gums, and, microscopically, hemorrhages into the muscles 
about the joints of the extremities, extravasations about the costo- 
chondral joints, and frequently epiphysolitis about the upper end 
of the tibia. Further, the histological changes in the epiphyses 
and in the bone marrow were identical vath those seen in infantile 
scurvy. They saw similar changes in dogs fed on oatmeal and beef 
fat and in hogs fed vith rye bread, to which boiled beef and rice 
and dry boiled fish were sometimes added. 

Feeding with cabbage, carrots, or dandelions exclusively do not 
produce such changes, though there may be considerable loss of 
weight, so that they believe inanition is not the cause of the symp- 
tom-complex. Further, they found that various vegetables prevent 
the development of scurvy or influence its course if present. Boiling 
or prolonged drying of these vegetables reduces or destroys the 
antiscorbutic effect. Scurvy-producing foods can be changed to 
antiscorbutic foods by allowing them to sprout. 

They believe that the absence of one or more unknovoi substances 
is responsible for the disease and that there is a series of antiscor- 
butic substances with various properties, but with a common 
nucleus, which is the true antiscorbutic agent. 

They failed to produce scurvy in guinea-pigs by feeding with 
heated milk unless it were heated to a higher temperature than that 
used in infant feeding. They could offer no explanation for this 
difference in the reaction to milk, while the child and guinea-pig 
react identically to cereals. However, while milk heated to 100° C. 
does not produce scurvy it does lose its antiscorbutic property. 
In their last contribution^ on the preservation and extraction of the 
specific substance of antiscorbutic foods they point out that dande- 
lion leaves and carrots when dried at 37° C. lose to a marked extent 
or entirely their antiscorbutic properties. Cabbage juice, which 
prevents the disease, when heated to 60° to 70° C. has no anti- 
scorbutic effect. The antiscorbutic substances in lime juice and 
lemon juice are thermostable and the alkaline extract of cabbage 
and dandelion become almost thermostable when acidified. Hot 
alcohol (80 per cent.) containing citric acid (1 per cent.) can extract 
and bring into solution the antiscorbutic substances of freshly 
dried cabbage. Concerning the exact nature of tins sub.stance 
they are not yet able to speak. It may be of the nature of an 
enzyme on account of the small amount necessary to pre^'ent 
scur\\>’^ and its thermolability. 


’’ A. Holst u. T. Frolich: Ibid., 1013, Ixxv, 334. 
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diloroform, and the gapinp part of the incision was sutured with 
through-and-throiigh silkworm-gut sutures over a large gauro 
sponge, one end of which was allowai to protrude from the lower 
angle of the incision. Eight hours later the pati'ent diet!. 

It was impossible to obtain permission for an autopsy, but 
exjdoration of the abdomen througli the operative incision showed 
that there was no active peritonitis. The sutures obliterating the 
orifice of the hernial sac were beginning to be absorbetl. but very 
little agglutination of the approximated serous surfaces; had occurrcfl, 
so whether the end result would have hcen a complete closure of 
this opening it is impossible to say. 

mentioned in the description of the operation that the free 
margin of the hernial orifice containcel no important structures and 
that it was incised for about 1 cm. in order to relieve tiic strangu- 
lation. hlore careful examination, postmortem, however, .diowed 
that the inferior mesenteric vein ran less than 2.5 cm. from the free 
margin, and that only a little further distant was the left colic 
artery, either of whicli might have been wounded had the incisi(»n 
been carried farther. 

Examination of the intestines showerl what wonderful attempts 
nature makes to restore a damaged organ to normal. Mucli of the 
gut had regained its normal color, while those sjjots M-hich we 
described as gangrenous had doubled up on thcniseU’cs and tlielr 
healthy edges had become adherent, thereby inverting the damagcil 
area more perfectly than the surgeon himself could have done. 
This occurred in two instances, while a third thrcatcnifig perforation 
was protected by adherent omentum. 


THE MINERAL METABOLISM OF EXPERIMENTAL SCURVY 
OF THE OmNEA-PIG, 

Bv Loui.=^ Bakmaxx, -M.l).. 


C. r. Howard, M.D., 

IOWA. 


lu'Vn (’t' 




(Krom iK.p Pi'inrtiiicnl of Intornnl Mwlifinf, St.ito L'nivET'ity »f I" 

I. Historical. A glance at the literature of 'curvv ^ 
our ])ublication‘ early in 1012 .<^liows the great intcn'.^i ' 

bv manv in the .«<>-c5dIcd dcfieiency disca.‘-c>. |h'‘od'>r 1 ro (w 
and Valentine Fiirst.- ‘ in 1012. rcfwrtetl further Mude- npei 


' I,, ll-i'ini'.r.n r*. I’- If!- 't"-* > ” 

! f. H:-.-. u. Inf< ' SM-.-lr.intl) , i"'.- t ^ ^ 

» I> TJ. I 


P.' 



BATOIANN, HOWARD: SCURW OF THE GlHNExV-PIG 653 

SchmorFs work was confirmed by M. MasslowF^ who described 
the microscopic changes in the bones in almost identical language, 
and noted the absence of hemorrliages; he also demonstrated a 
marked phosphorus’ deficieney in the bones and all the viscera in 
his laboratory animals. IMasslow concludes, “That in the patho- 
genesis of disturbances of the osseous system phosphorus plays a 
distinct role.” 

Bahrt and EdelsteiiF® found postmortem a decrease of ash in the 
bones especially of calcium and phosphorus very mucli as in rickets; 
there was also an increase of the water content of the bones and a 
diminished calcium content of the muscles. 

Morgen and Beger^'^ found that rabbits fed on oats alone lost 
weight and appetite. While an addition to the oats of dicalcium 
phosphate or sodium chloride had no efl’ect, calcium carbonate 
caused an arrest of the loss of weight, and the animals did not loose 
their^ appetite, but nevertheless they finally died, often with evi- 
dence of paralj^sis. At autopsy there was no pathological change 
found in the bones or in the alimentary canal, but a marked emacia- 
tion and an anemia. The addition of sodium bicarbonate to the 
diet prevented the loss of weight or caused an immediate rise in 
the weight of the animal previouslj'' fed on oats alone; further, 
they remained in good health and appetite. The authors believe, * 
therefore, that the cause of the deleterious action of the restricted 
oats diet is not calcium deficiency but an acid poisoning, as the 
basic mineral matter of the oats is not sufficient to neutralize the 
acids which arise dm'ing the oxidation of the proteins, namely, 
phosphoric and sulphuric acids. 

Scherer*® observed in southwest Africa that scurvy prevails when 
there is a deficiency in the calcium content and an increased 
alkalinity of the drinking water. He believes that a balance nor- 
mally exists between the alkalies, potassium and sodium, and the 
alkaline earths, calcium and magnesium, and that this is disturbed 
when scurvy appears. 

Alex Ingier*® reproduced scurvy both .in the fetus and in the 
mother guinea-pig by a diet restricted to oats and water. The 
scorbutic changes in the skeleton were greatest in the earlier embry- 
onic stage. The mother showed signs of the disease at an early 
period and was more severely affected than a non-pregnant animal. 
The pathological picture produced resembled that seen in Barlow’s 
disease, by the diminished or even absent bone formation, by the 
cxi.stence of hemorrhages in the bone marrow; by the formation of 
the structural marrow (geriist-mark), and by the occurrence of 


Biochem. Zfschr., 1914, Ixiv, 100. 

“ Ztselir. f. Kinderheilk., 1913, ix, 415. 

'* Ztschr. f. pliysiol. Chemic, 191.5, xciv, 324. 
Munehen. nicd. Wchnsclir., 1914. Ixi, 12S2. 
.lour. Exper. Med., 191.5, xxi, .52.5. 

VOL. 153, NO. 5.~.may, 1917. 22 
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Tills Gxpcriiiientiil production of scurvy hy tlic SraiKiinuviitii 
OTiters has been confirmed hy inanv, including Kolilliru'^'n' « Hart 
Talbot, etc. 

Carl Tlart^ produced characteristic bone changes in guinea-pigs 
when fed on milk alone. The degeneration of the lymphoid marrow 
into a less vascular, mucoid, or fibrous tissue, together with an 
impoverization of the osseous tissue at the cpidiaphy.scal region of 
the long bones and the persistence of the preparatory calcifying 
zone with infraction and fractures are the phenomena noted. 

Talbot, Dodd, and Peterson^ emphasized the value in the roent- 
genogram of the definite “white line” of Fraenkch at tiio junrtion of 
the epiphysis with the diaphysis, which occurs before the subperio- 
steal hemorrhages and other cardinal symptoms arc evident, 'fhey 
confirmed Holst in the production of scurvy in guinea-jiigs, in one 
of which a definite white line could be seen. 

F. Lust and L. Klocmamf^ have studied the metabolism in a aise 
of infantile scurvy and found at the height of the disease a slightly 
abnormal calcium retention. After a month’s treatment tliere wa.s 
a marked calcium loss, while during the period of convalescrnei* 
a calcium eciuilibrium had almost been established. This is in 
decided contrast to rickets. They conclude there is no evideneo 
that a lack of minerals is a primary or sccondnrj' factor in the eti- 
ology of the disease. 

Schmorl” produced in dogs by means of a phosphorns-iioor diet 
a disease that showed great likcne.ss to Barlow’s ihseasc init which 
could not be identified with it. Tims, one animal pa.ssed bloody 
stools, developed convulsions, and died one month after the diet 
was instituted; another showed difficulty in walking and died in 
two months. Postmortem there were no hemorrhage.s and tin* teeth 
were normal. The bones of the thorax and c.xtrcmitie^ .sliowed 
porosit.v of the compact layer and diminution of the .‘-jjongio^i at 
the epiphyseal ends. The lymphoid marrow was usually rephuvd 
by fibrous tissue, with a few spindle and typi«d marrow «vlls, a 
picture resembling that .seen in Barlow's disease, c.xa'pt for the 
infrequency of tlie henntrrhagcs. Further, the cartilage pri*- 
Hferation zone, was broadened and the caleificjition zone defectiw; 
there were no subperiosteal hemorrhages. The small amount oi 
osseous tissue is due to the diminished function tif the o>teo.)l:i-t.i 
and the inerea.'^cd bone destruction. The c.irtilage it-clf i- U"! 
alTeeted but the conversion of cartilage into hone i< delayed. 
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Animals whose food shows a defieieilcy in this substance ’loose 
weight to an enormous extent and cannot be maintained in nitro- 
gen-equilibrium, not even mth nitrogen and caloric-rich food. 
He further believes that scurvy, Barlow’s disease, and probably 
also pellagra and rickets, arise from an absence from the food of 
this vitamine, and suggests for the group the name “avitaminoses.” 

Schaumann^* later confirmed Funk’s work 'on the phosphorus- 
free nature of the crystalline substance isolated from rice-bran. 
He, however, believes that this body plays but an intermediate role 
in the cure of the disease, and that since relatively small amounts 
are sufficient to cure, and since the effect is also quite persistent, he 
believes that this activator is of the nature of an enzyme. 

Much has been written about the defieiency diseases in the past 
^ twelve months, and all are agreed about the close affinity of rickets, 
infantile scurvy, scurvy, experimental scurvy of the guinea-pig, 
ship-beriberi, beriberi, poljmeuritis gallinarum, and possibly pella- 
gra. Thus, Darling^® and Brorni-® have both emphasized the close 
similarity between scurvj'' and beriberi, clinically, etiologically, 
and pathologically. Brown writes: “The relation between scurvy, 
rickets, tetany, and beriberi is intimate and apparently depends 
upon the balance of the various salts of the body, particularij’’ 
sodium and potassium on the one hand, and calcium and magne- 
sium on the other, while the position of phosphorus is more variable, 
although the majority of observers place it along with calcium and 
magnesium.” Excessive retention of sodium and potassium over 
calcium and magnesium may produce tetany and always rickets. 

II. Experimental Scurvy of the Guinea-pig. We first « 
decided to confirm for om'selves the production of experimental 
scurvy in the guinea-pig. Full-grown healthy young animals 
were taken and after becoming accustomed to then confinement in 
a metabolism cage they w^ere found to be in good health and holding 
their weight. They w'ere then placed on a diet consisting of oats 
and water. Two series, the first consisting of six and the second of 
twn guinea-pigs, were studied. These animals all gradually lost 
their appetite, became listless, and walked’ with difficulty, emaciated 
considerably, and just before death (wiiich occurred in from tw'enty- 
eight to thirty da3^s) de-\’eloi)ed blood}’’ diaiThea and sometimes 
hematuria. The.y w^ere promptl,v autopsied, and gross and micro- 
scopic changes of scurv}’- found in all the animals. Illustrative 
protocols follow^: 

Experiment I. Guinea-pig No. 5, weighed at beginning of experi- 
ment (June 28) 616 grams and at da}”- of death (Julj’- 27) 266 grams, 
a loss of 350 gi-ams, or 57 per cent, of bodj^ weight, hlacroscopi- 


Arch. f. Schiff. u. trop. Hyp., 191.3, xvi, 3.50. 
-’■Jour. Am. Med. As^jik, 1914, Ixiii, 1290. 

'' Arch. Pediat., 1915, xxxii, 74. 
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fract, tires. Ingicr admits that no experiment has so far satt vede.] 
in a direct demonstration of the pos.^ihle lacking snhstanec in the 
scorbutic diet. 

A. F. Hess and i\I. Fish*' found a slightly 'diminished cloitinc 
power of the blood plasma in infantile scurvy, but this defect was 
not due to a calcium insufficiency. They reported several ca.se.s of 
scurry which developed in infants fed on milk which was pasteiiriievi 
by heating to 145° F. for thirty minutes; they were cured by raw 
milk or fruit juices. Orange juice was found not to loose its eniri- 
cncy bj' boiling for ten minutes. The juice of the orange-])eel was 
found as efficacious as tliat of the fruit itself. They alsi) fouiul that 
potato was an excellent anti.scorbutic and may be added to pas- 
teurized milk instead of barley-water. In a later pajier A. F. Hess*'' 
pointed out that several imjiortant symjitoms of scurvy have not 
received the attention they merit. T'hns. enlaTgemenl of tiie lieart 
and especially of the right ventricle could he demonstrated hy percto- 
sion and the roentgenogram. Edema is also a constant symptom 
in the upper eyelids and over the long hone.s. Lastly, the nerves 
may be involved, as shown by increased knee-kicks, superficial 
tenderness of the limbs, and neuroedema of the optic disks. 

Scurvy has been produced in tiic monkey by Hart ami 'lalhott, 
but will be referred to at length in a subsequent paper. 

A review of the literature of this subject would not be complete 
without a brief mention of some recent work on berifiori, which 
is also one of the so-called " slciieicncy diseases.” 

In 1912 Susuki, Shimainura, and Odake’- .snci'ccdcd in i.sfjlatim: 
from ricc-hran a crystalline picrate from which nieotiuie acid and a 
carbohydrate were obtained. 'I’liesc two Ixulies are prohahU 
inactive; tlie active substance they iiad, so far, not i.-olatod, hut 
for it thev siurge.sted the name "oryzanin.” 

Casirnir Funk-’"-’”=^ classifies under the term "dcficieiiey di- 
ea.xes” beriberi, polyneuritis in birds, epidi-mic dropy, scurvy, 
exjK'rimental .scurvy in animals, infantile .scurvy, shi]>-bcrih<ri, 
and jH'lingra. lie showed that the various curative cxtra.its arc 
essentially phosphoru.s-frec, and therefore the jilio-phoru- tlicon 
of Sehnumann is still further shattered. He found tiiat the curatr e 
substance w;ts j)re.'ent in small amounts in rice tahout 0.1 gram p* * 
kilogram). He believed it t<i he an organic ha'-'c, to xvlm li lx- h-'! - 
given the name ” vitamine.” This, like uracil ami thymine, Iwicm 
to the pyrimidine group, and is probably a coirstiim-iit o! nuewn 
acid. 
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Guinea-pig No. 1. Large, white male; weight (September 15) 
836.51 grams; September 26, 768.00 grams. October 6, it was 
noticed that the pig was eating little if any; it was very quiet and 
its fur appeared ruffled. October 9, it weighed 623 grams, a loss of 
25 per cent, of body weight. October 11, (the twenty-seventh 
day) it was so weak that it was chloroformed, and a roentgen-ray 
picture revealed at the lower epiphyseal line of the left humerus 
a wide, dense, white line. The autopsy, two hours postmortem, 
showed slight looseness of the teeth but no swelling of the gums or 
hemorrhage into the mucous membrane of the mouth or around 
the hairs of the snout. In the muscles of the biceps and the pectoralis 
major of the left foreleg a large hemonliage, 1 cm. in diameter, was 
found; but none elsewhere; the peritoneal cavity appeared normal. 
The intestines were strikingly pale as compared with those of guinea- 
pig No. 2; the liver and spleen appeared normal; the bladder was 
dilated with urine and revealed a few hemorrhages into the mucosa. 
On opening the stomach a few petechial hemorrhages were also 
found in the mucosa. On opening the thorax the lungs were found 
to be markedly enlarged, particularly in the dependent portions. 
The fom’ extremities were carefully dissected, particular attention 
being paid to the condition of the muscles around the joint cavities; 
no hemorrhages or evidences of disease could be found, except 
perhaps a little fragility of the bones, but this was hard to estimate. 
Specimens were removed from all the organs and preserved in 10 
per cent, formalin. 

Guinea-pig No. 2. A large brown male, weighing 811.02 grams 
September 15; placed on the same oats and water diet; September 
26, it weighed 734.7 grams and October 9, 578.5 grams, a loss of 22 
per cent, of body weight. It too began to fail and lose appetite 
October 6. A roentgen-ray plate was taken October 11, which 
also revealed a little increase in density of the shadow at the loiver 
epiphyseal line of the left humerus. It died under the anesthetic 
and an autopsy was performed tivo hours later. It then weighed 
541 grams. Autopsy; Gums appeared relatively bluish, though no 
visible swelling, no ecchj^mosis except between the two lower teeth, 
A\Iiere the gums appeared a trifle hemorrhagic. The teeth were 
lusterless, and were easilj’- moved with a light pair of forceps, thougli 
not loose enough to be readily extracted; there was a hemorrhage 
into the muscles on the thoracic surface of the left side. This was 
about the size of a pea. In the same region on the right a small 
hemorrhage was seen. No other intramuscular hemorrhage could 
be found; Upon opening the abdomen the small intestines appeared 
deeply congested, and there were fair quantities of blood which 
oozed from tlie lumen when incised. On the anterior surface of the 
left lobe of the liver was a large, irregular, yellowish- white area, the 
size of a nickel, which was removed for examination. The bladder 
was distended with urine and contained numerous areas of ecchy- 
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Cfillj, there was slight looseness of the teeth, hut no sponsrinoss of 
the gums and no intairauscular or serous hemorrhages were f.niiul 
Microscopic changes were noted as follows: In the femur a 
tion was cut through the licad transversely. The hlood spru'cs are 
seen to be discreet and uncrowded. There is no subperiosteal 
hemorrhage. The bony trabecuhe stain lightly with hematoxylin. 
1 he .section through the head shows no change from normal control'. 
A longitudinal section was cut through the condyles of the femur. 
There is slight subperiosteal hemorrhage all along'the portion proxi- 
mal to the epiphy.seal line. This line is distinguished b\' the evi- 
dence of increased calcium deposit along its proximal border, as 
shomi by the intensity Mth whicli the trabecuhe here take the 
alum-hcmato.xylin stain. This reaction is mo.st dense in immediate 
relation to the line, but is continued along the shaft for 1 or 2 mm. 
The epiphyseal line also marks a distinct didcrence in blond dis- 
tribution. On the distal side the blood spaces arc discreet and 
uncrowded. On the jwoximal side of the epiphyseal line, and ex- 
tending up the shaft for 2 or 3 nuns, the blood siiaws arc over- 
crowded and frequently confluent, allowing pools of blood to form. 
No distinction in the ty^pcs of cells seen on the two sides of the line 
could be determined, A section through the head of the tibia 
showed the identical changes above described. A .section through the 
c-ostochondral junction was studied. Here :i .slight subperioste.'d 
hemorrhage was noted, and in the bony tis.sue an overerowdingof the 
blood spaces uith' apparent breaking down of the bony ])artitions 
separating the same. No unusual degree of calcification was noted, 

• The kidney.s were found not to be congested. 'Fho cpithelimn and 
the glomcnili are intact and there is no interstitial deposit. The 
spleen shows no congestion, no increase in size or intcr.stitial change, 
and no inerea.se of red-cell content. The liver is not ('ongorted 
aufl there is no degeneration of the parenchyma or fatty <'hange 
in any part. The heart inuselc shows its striafion well, and there 
are no granulations or vacuo!i7,.'ition of the nuclei. 'There are no 
fatty changes in the muscle fibers and no interstitial depo-it. 

Stiinmari/ of Micrwcopic KxnvimaHnn. ^ iscf'ra nagative. 
Subperiosteal hemorrhages in the vicinity of the epiphyso' of tie- 
long bones and at the costochondral junctions. Hemorrhage.' into 
the bone sub.slance proximal to the e[)iphyseal line of th>- long 
bones and in the bony part of the ribs adjacent to the ciirtilage of 
the same. reaction in the tnilM'cula; of the long bones jiht proti- 
mal to the epi])hy.'eal line and most marked iji immediate proximity 
to the line, indinrting that tlw trnlM'euke here havi* a ih'p‘o:t o! 
lijue-salts inarkcfily in exce.'s of that mt the distal side of t-w 


epiphysis or in the shaft of the botie. 

Kxp-'rmrtil 11. Septeml«'r l.'i. twt. gutrtea-pip. from 
litter, three month' old. were phnx-d in a mi-tahuli-m <wgi- 
oats lUTtl w.ater ed I’he urine and fere; urn* not 


the .•..•tfiie 
and 

cdi-'i'ti'-l. 
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There is no apparent difference in the marrow spaces on either side 
of the line. The cellular constituents are as above described and 
evenly distributed. 

A section through the shaft of the femur in a longitudinal direction 
shows no subperiosteal hemorrhage and no excessive calcification. 
The head of the tibia shows no subperiosteal hemorrhage, but the 
blood spaces of the diaphysis seem crowded and in some places 
coalesced. There is a well-marked epiphyseal line showing increased 
calcium salts, which are also apparent in the trabeculfe of the 
diaphysis. The cellular constituents are of the same character 
and distribution as was described in connection with the liumerus. 

The kidney shows a moderate degree of congestion and the cells 
are in a state of degeneration in the granular stage. The lungs are 
congested but not infiltrated. 

Unfortunately, in view of a recent publication by Uess,^^ sufficient 
attention was not paid to the condition of the heart. Hess found 
in infantile scurvy a tendency to dilatation of the heart, and more 
especially of the right ventricle. 

From these two experiments we felt satisfied that we could 
reproduce scurvy in the guinea-pig and that the pathological changes 
noted by Holst and Frdlich occurred in our animals. 

III. Mineral Metabolism of Normal Guinea-pig. The next 
point was to determine the normal metabolism of the guinea- 
pig, as we could find almost nothing in the literature on this 
subject, and letters of inquiry to various chemists in agricultural 
colleges, such as H. Grindley, of Illinois, and E. V. McCollum, of 
Wisconsin, were answered in the negative. 

Lukjanow”’* gives the respiratory metabolism but nothing furthei'. 

Alezias-® described the physical characters of the urine and gaA’e 
the daily average output per 100 grams of body weight, of urea 
(0.10 grams), of the phosphates (0.003 gram), and of chlorine 
(0.07 gram). Hunter^'’ found that the total nitrogen varied between 
1.1 to 3.3 grams pro diem in the normal guinea-pig. 

A metabolism cage made by the August Maag Company, of 
Baltimore, was used. In it was placed a healthy young guinea-pig 
of 692 grams. The urine was collected in a bottle containing dilute 
acetic acid and toluol. At the end of twenty-fom' hours the urine 
was placed in a glass-stoppered bottle in the ice-box. The fcccs 
were carefully picked out of the cage and placed in a wide-mouthed, 
glass-stoppered bottle until the end of the period, when they were 
dried to constant weight in mono, ground to fine powder and put 
away in a sealed bottle until analyzed. The cages were washed 
down with distilled water and the washings added to the urine after 

-■ Loc. cit. 

Ztschr. f. physiol. Chem., 1SS4, «ii, .31.3. 

Compt. rend. Soc. dc biol., 1896, xdviii, 21.3; 189“, \-li\-, -11.3. 

Jour. Biol. Chem., 1914, xviii, 3ST. 
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moris similar to those in jrnineji-jiic No. 1, but more extensive. Tiic 
thoracic wivity was free from blood, but the liinir^ apjH-nrvd larce 
and distinctly hemorrhagic. Sections were made from ail th-' 
organs. The four ex-trcmitics were carefully {li.-s<ccte(h particular 
attention being paid to the periarticular tissues; no evidcuo.' of 
hemorrhage could be found. The joint cavltic.s api>earod nonnal. 
One of the long bone,s broke with very slight traumatism, .\!1 
specimens were preserved in iO per cent, formalin solution. 

Microscopic changc.s were noted as follows; In guinea-pig Xo. 
1 the lumieru.s shows no subperiosteal hemorrhage. The rcil e<ir- 
puscles seem more numerous and more generally distribmod on the 
distal side of the epiphy.senl line. The line is flense and the dejKfdt 
of limo-salt.s is slightly in exc*e.ss on the diaphyseal side. 

The tilna shows no subperiosteal hemorrhage and no ehatiges in 
the blood di.^tributiou. There is at no jjaint any exces- of ealei- 
fication. 

The femur was cut through its eontlyie. I'fierc is no subperi- 
osteal hemorrhage. The blood seems in excess on the flislal side 
of the epiphyseal line. The line itself is dense and the trahceiil.e 
of the diaphy.si.s are tnore infiltrated with lime-.salt.s th;in t!K»-=c of 
the C})iphysis. 

The tibia sbow.s a very slight siibj)erioste;d hemorrliiige. Tin* 
distribution of blond is uneven, tliongh none of the sp.'uvs fire 
crowded. The epipliyscal line is dense attd tiie ealeifieatinn of 
the trabecula' of the diapbysis is more marked than that of the 
epiphysis. 

In none of the bones examined was any ehaiige in (in* (vlhilar 
elements of the marrow noticed. 

Tlie hmg is slightly enngested, but there is no infiltration. 

The heart muscle has lost its .striatioii. hut the micli'i are iint 
swollen or ve.sieulntcd. 


The kidney shows a marked degree of jHistmortem autol\'is. 

In Guiuea-])ig No. 2. the .seetioiis through the head of the 
liunierus show well-marked sul)])eri<).-'te;d lienKirrhnge. 'f'he marrov. 
spaces seem more numerous in the dinphysis and the erytiinK’V tf' 
appear more numerous than nonnal. The epiphy.scal line i, r.ell 
markcfl and the trahefidie of the fliaphy.'-is are more deeply .-‘aimd 
with hematoxylin tlian tiio-'* of the cyHidiy.-ix '1 he eelltiiar (■•iri* 
stit iieiits f)f the marrowarc red bloorl cells and tnyeloeyte-. whif h an* 
granular anil stain some with basic an<I S'uue with acid (be-. 1 h* re 

are nb'o tpiite a mimlxT of muitimieleatcd e^db. All tie <■!( men!' 
are evenly dl-turbefl on both .sirles of the ('[liph.v.MMl hri''. 

A .H-eti'on through the lower erul of the {iumeni> --lee,'^ a '•oh- 


{HTifisteal hemorrhage, 'rhe eptphy.-eai line «h- - f'ot apjev-r 


the section. 

.V ioncitiidinai eetion thrmigh f|ji* comlylf*. 
no suhs^erio^teal Immorrhage. 'J’liere is a v>- 


of the fmeir 
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feces. They now weighed 664.9 grams, having lost 319.9 'grams in 
sixteen days. Period III Was now started on December 31, but 
at 5 P.M., January 2, 1914, or after nineteen days on the restricted 
diet, one guinea-pig died (No. 1). January 3, 1914, the urine of the 
second animal was noted to be bloody, and it died January 5, or 
after twenty-two days on the restricted diet. 

Postmortem their combined weight was 544.3 grams, or a loss of 
45 per cent, body weight. In both animals the gums were swollen 
and bluish, but revealed no hemorrhages. The teeth were loose and 
readily extracted. There were no hemorrhages found in the muscles 
or into the various serous cavities. The condition of the heart was 
not noted. The large intestine contained dark fluid material, 
probably altered blood. 

Histology . Sections were made from the upper and lower end 
of the humerus and the condyles of the femora and the head of the 
tibiae. Careful study of these showed slight but definite changes, 
as in Experiment I, namely, subperiosteal hemorrhages, vdth 
extravasation of blood into the intertrabecular spaces of the 
epiphysis and alterations in the bone marrow. There was some 
thickening of the epiphyseal line but no evidence of increased deposit 
of lime-salts. The heart muscle presented poor striation but no 
nuclear changes. 

• Experiment IX. December 1, 1913, two young males from the 
same litter were placed in a metabolism cage and given a carefully 
weiglied diet of fresh carrots, oats, and water. At the beginning 
of the normal period their combined weight was 990.5 grams; at 
the end of fourteen days it was 1077.7 grams; in other words, these 
animals gained 87.2 grams under similar conditions as those of 
Experiment VIII. They ate voraciously and were possibly younger 
animals which had not readied tlieir full gronl;!! at the beginning 
of the experiment. 

December 15, the carrots were withdrawn from the dietary. 
December 17, the second period was begun. December 31, the end 
of the second period (i. e., after sixteen days on the restricted diet) 
both animals showed a ruffled coat, loss of appetite, and bodily 
inactivity, while both were passing dark, loose stools. They now 
weighed 733.3 pounds, having lost 344.4 grams. Period III was now 
started January 2, 1914. One guinea-pig died eigliteen days after 
the* onset of the oats diet. January 3, the other animal passed 
bloody urine, and on January 5 it died after twenty-one days on the 
restricted diet. 

Postmortem their combined weight was 610.S grams, or a loss of 
56.6 per cent, of body weiglit. They showed the same blue color 
to the gums and the teeth were loose. There were no hemorrhages 
into the gums, muscles, joints, or serous surfaces found. Tlie 

” For tlio histological study of our animals wo wish to o.xprcss our thanks to 
Dr. Royco, the patholoftist of the University Hospital. 
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large intc.stinc was fillccl with dark, tarry material, prolialily in 
great part altered blood. 

II i.s'tohgtf. Sections were made from the head of the huineni'-, 
the liead, and the lower end of the radius, the conflyle.s of the femur 
and the head of the tibia. While subperiosteal hemnrrhnqe wa> 
not so frequent, there were constant hemorrhages into the tra- 
Itcculm .sj)aces of both e})iphy.scs and diaphy.sc.s, with fibrin in i-*)!!- 
siderable amounts distributed in masse.s in some areas and a> a 
network in others. The ejnphy.scal line too was u-sually thieki ned 
and stained deeply with hematoxylin. In one animal the liiiii: 
showed infiltration of the walls of the alveoli with leukocytes, 
while some of the alveoli were filled with fibrin; red. and white blood 
cells. The heart was not examined. 

From the above protocols it will be seen that we had succe eded 
in reproducing both gro.ss and microseopie ehange.s in our .•mini.'d-! 
which have been considered aspathognoinieof scurvy in the guiriea-i'iir. 

Promhtre. Profiting by our c.xperiencc in former ex{)eriments 
the tirine was collected under toluol in a flask to which e.e. of 
dilute acetic acid were added to render the urine acid and to ])re\Tnt 
decomposition. It was daily c'ollectcd and stored in a gla.'S-stoi)- 
pered vessel aiid placed in an ice-box. At the end of each )>eriiid 
the wire floor, bottom, and sides of the cage wen* candnlly wa'-hed 
down with distilled water and the wa.shwater added to the urine 
and further diluted to 1500 c.c. Varying amounts of this wen- 
taken for analysis and duplicate e.stimations were made and rei^ated 
until they corresponded within the experiment.'d error. 

Everv two days the feces were carefully picked out with clean 
forcej)s and in tins way sci)arated from the hulP and oats in the 
bottom of the cage, d'liey were ])lace;l in wide-mouthed ghc"- 
.stoj)pcrcd bottles and preserved in the ice-box until the end of the 
])criod. TJicy were tlicn flricd t<i constant weight in rncun o 
described in a former i)aper, ground in a mill to a fine powder, 
placed in a glass-stoppered bottle, .'•caled with j)a ratlin, and examined 
for the various constittient.s at our leisure. 'I'lie nitrogen etuiteiit 
of the distillate was, of cmirsc, added. 

'I'he intake' of the various elements wa-- calculated ai follev. -r 
.•V large stipjdy of oats jind carrots wjis obtained at the rmt'-et of th*- 
('xperimcrif. The water content of each wa-' tlctennined and th*- 
material jilaced in st-di'd containers. Veighed jtortion' v en- 
placcd at the fiispo-al of the animal-. 'I’lie nneoit-umfd fi'O'i. 
including the oat-hulls, was then dried to constant ui-ight. povoh red 
and analysed, and th<- mineral content in each in-tzmi-e df-rhe''^'’ 
from that found in the oat.- and c.irrots whi<'h had Ifon p! .(-d ii! t.w 


. . I t 

The' fir-t period of fourteen ilays repre-eut- tie- tio-oKo Ij'“ 
on a weigh'sl mixed diet for two le.dthy aniind'. fob’'’ 


on 
and in..) 
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the water bath, then drying at 110 to 120° for two lionrs in the 
drying oven. This precaution was necessary in the estimation of 
the calcium in the food, urine, and feces, 

V, Discussion of Results. The animals employed in these 
experiments were vigorous but immatm’e. They retained consider- 
able nitrogen and two gained in weight during the normal period. 
When the diet was restricted to oats an insufficient amount of nitro- 
gen and an inadequate number of calories were consumed, with a 
consequent loss of nitrogen and bodj'' weight. This factoTmust 
be borne in mind in the interpretation of the analji;ical results. It 
is impossible with the available data to estimate the role which 
starvation played in these experiments. However, it is well* to 
note that starvation alone will not produce the pathological changes 
observed, as shown by Holst and Frolich. 

Nitrogen, Sulphur, and Phosphorus. - The excretion of these 
elements during the abnormal periods was remarkably high, and 
this is hardly to be explained by starvation alone. For example, 
during the first normal period the animals consumed about 12 grams 
of nitrogen and excreted 3.64 grams in the urine, and 2.5G grams 
appeared in the feces. In the abnormal period they ingested 4.77 
grams, but excreted about 6 grams in the urine and 1,56 grams .In 
the feces. This may indicate increased protein katabolism. 

Sodium and Chlorine. During the first abnormal period there was 
but a slight loss, and during the second again in sodium and chlorine. 
One might assume that sodium chloride did not play an important 
role in the etiology of this disease, although the bulk of the sodium 
is evidently not excreted in this form. 

Potassium. This element is more abundant in the vegetable 
diet administered than any of the other bases. Considerable 
quantities were retained during the normal periods. The loss of 
this element during the abnormal periods is greater than that of 
sodium. 

Calcium and Magnesium. A considerable part of 'the calcium is 
excreted through the urine. The amount excreted during the 
almormal periods is notably high. Magnesium is the only element 
which Avas consistently retained during the four periods. Tlie loss 
of calcium during the “oats” period may partly account for the 
diminished bone formation observed in this disease. 

VI. Conclusions. An examination of the evidence, both 
experimental and clinical, leads to the view that scurvy, and per- 
haps the allied diseases as well, are due to the absence of certain 
substances in the dietary. The lack of this material appears to ha\'e 
a in'ofound effect on the mineral metabolism of the guinea-pig. 



C64 


nAr.\tAXx. nowAiin: scritw or tok GciN-Kv-ria 


TA»u: m. 


Normal t>criryi VIII^ 

Normal troriod IX* . 
.Ix'crajrc .... 
Abnormal pori<yl VIIP 
Abnormal prTio<l IX’ 
AvcraRr' .... 


OiTrnr ra* Ovt\’fn-r:>} trr. i)<r. 


j Nitro;:rn. 1 Snlphur. j Chlorinr. 

J Urine. 1 Kect^. ‘ Urine. ‘ Kir^t | rrin*' Keee*» Vth r 

O.iriDl'O 01>10;0 0170 0 (X)s.?!0 (H>03 inr*' 
lO.NAVi'O lUO 0 02aS'0.(X)9:>}0 one trare 
0. 1327*0. 10I3’0 OISO:O.OOv*',0 OUO trace 
0.2140‘0.0.V.7|0 0U3 0 tXKVI I tmc' 

0 iDOl 0.0sVi‘ 0 0129 0 0037,0 O'K.l tmre 
0.20tVi 0 0723}0 OtSOvf) 0001 0 0[^73 trace 


0 0220 0 a:;? 
0 ojii 0 ai'.T 

0 I).'l7 0 (UU 
0 019 -' 0 OF-'J 
0 0 
0 02 10 0 o/; J 


Normal pfrifKl VJIf* 
Normal iHricul IX* . 
AveniKc , 

Abnormal period VUl 
Abnormal porio<l IX’ 
.\vcrace .... 


Sodium ' r<ita'‘''itjn» ' Caleitjm Marrt-tu' • 


I Urine. I'rim* ’ IVi*e^ ’ I'nrjc ' Fcre^ ' Unts** 

0 o-w . ,0 oua 0 Ow 2 ;o o^a-Go mji’y wu n « (tin 

0 OTKio one, ii kgi'o o^aj o (Kisi o o.i.',i o (xr.i i> mrs 

0 (K.'.o 0 OHO 0 o'tr.2 o o.mtio onrsa.o (Kv.a'o oah o 
0.0171 0 0073 n Olt.O 0 0137)0 OtlOl 0 (K'',-,'() (' i2’' 0 (svll 

0 0127 0 0101 0 oaAb'o oi7no oua't o i>>'.:,,o o mti 

0 0149 O 00S7 0 0102i0 Ol.Vi 0 OAVliO IXVJljO tvr27 0 ISA,' 


Intvki: TEH Gi'tNr.t-riti fi it Dvr. 


; Nilrit- 1 Sul- Chl<>- riio— ^^1, „ Pol.t-t- C.il. Mje- •- 

K'Ui phiir rinc pluiru. ' ' ■■‘luni rmin tint' 


Kwrimvl pcricKl VUl' ,0 137 l '0 031 .'> 0 0237 0 0 T 92 0 0.11 0 I.'A) 0 0211 0 01'.'2 

■Vormal period I.\> . . 0 4 927 O aid 0 021 *'' 0 0'>07 o lioi 0 20')7 0 I)JI 7 0 rcH 

Averape . . ., . . lO 4 nr >0 0 0.334 o 02 (..'> 0 O'.'O 0 O'lVi 0 1791 0 02 ‘h 1 0 021.1 

Abnormnl pcrio-l VIID . . lO.l'OC. 0 0177 0 0,172 0 0294 0 0207 O naVi 0 GlO. 0 

Alinormal period l.\'r . ,0 2129,0 0111 0 O'l-C.'O 03 Is 0 0212 0 0113 0 OOM o ('•>77 

Avcr.SRo Jo. 191 S ,0 0131 0 0079 0 0 . 3 .W I) 022 .'. 0 IllOl 0 0 <H» 0 0079 


.\\i;ittoE lUnNo; rrti Ot isi t-oiu nit Dti 


• 

Nurtv 

Sub : 

Chlo- 


1 V>tnt- 

(M. 


Ft*n. ! 

pbur ! 

rine 

l*KlfU 

nutti rlM* 1 

A\( rttKeinlnke. nor- 




0 os.M (1 (r>.-,9 


0 (r.-K 0 ten 

fn.ll jKTioiU . 
.\vor.iK»' output. 

t> JCmU 

0 0A3S 

0 nin*'" 
0 0119' 

0 1791 


0 ni't' 0 oil' 

norfnrvi tK-rttnU 
Hil.'mce, nonnal 

0 2310 

0.0277 

0 O'.'.' ,0 O'.Ml 

0 U7-* 


• 0 017.’ -0 

IM'ritxl^ 

Avcrnnc ininkr, al>- 

+0 2310 

SO OOf.I 

rO (U l*>’ 

1 0 O'."!. .* 0 O-ft*’ 

-0 

0 foi'i (■ (>'7.1 

iiurrnil perintN 

0 IVt'^ 

0 0131 

0 <Kf7!> 

0 0.3 e: 0 022 .'. 

0 OlUt 

.\v'ernt*r' outpflt, nb- 
,nn*ij'al pi-rioil-t 

0 27^*^ 

0 oio; 

0 t«i7: 

0 01 111 0 023(. 

1) 

0 iltp! 9 le'.T 

lA'iIariCi'. ftbnonnil 





-0 OIM 

■ 0 i’'Mt 1 9 I'd ^ 


-0 l^STb 

-0 one.* 

-0 (Vwil 

-0 0107 ~0 (Hill 


'^i’li(‘ . 40 ‘ 1 ’oiul jKTioil of fourteen day.s rt’j>ri‘,M'iit ,4 llic alinurinni t '7 
scurvy period. It wiis prcit'dcd liy a forc-period of two day-, tlo- 
urine and fctx'S of whieli were di 4 earded. 

d'lie third period was uiifortiiiiately .40 sliort and tlie auiiu.d- 
were eating so little and exereting so little urine and fen-- tluit 
enough material was not ohtaineil for pnrpoA-- of an.dy.'i- of au 
the eon.stitnent.4. The.-e avert' kept, however, in «3i-e then- ts.e- a 
striking ineD'asc or decrea.4e in the lialarua* of any oio- miit'r.d. 
whieh eoiild Iw confirmed in this pt-runk 

.UtnliiUnd MflLixL 'I’he methods were sirnikir to ilot-o n >'1 e- 
i-AiH-ritucnt 1. Kxtra prct^uiiions wi-n- ueee.'-.Hy>’_ to rt-nd>-7 ti.'' 
siliwA present in some of the inaterial iroolnhle. 'Hit- v;- ' n ’t.iis} 
ait-omplishcd l>y evaporatim: il;** m-td ash-«'Mr:!et tr. dne*- o'- 


WIGGERS, DEA?s’': REGISTERING HEART SOUNDS 667 

1 B, C, D. Records have been taken by direct methods, hoivever, 
which compare favorably with those of the electrocardiographic 
curves. Thus, Frank® obtained such tracings from dogs by using 
his segment capsules and Edens,'® in Fr. Muller’s clinic, was able to 



Fig. 1. — Comparison of hoarf-sound vibrations obtained by Eintlioven's micro- 
phone method, ^1, compared with rccord.s obtained liy various direct method.s; 
B, curve.s of Wei.s.s and Joachim ; C, curve.s of Gerharlz ; B, curvesof Ohm ; E, curvesof 
Frank; F, curves of Eden.s. 


obtain a few records from selected patients. Photographic copies 
of these records are also shown in Fig. 1 E, F. 

° Zt.sclir. f. Biol., 1905, xlvi, 52-1. 

Deutsch. Arch. f. klin. Med., 1910, c, Plato II. 
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THE PRINCIPLES AND PRACTICE OF REGISTERING HEART 
SOUNDS BY DIRECT METHODS,' 

By Carl J. Wiggkrs, IM.D.. 

Ancure De.ax, Jr., B.B., 

NT.vr TonK. 

(From the Department of Physlolofs’. Cornell L'liiveraitj- ^^o<iicaI Ce»e»e. Xcw 

York City.) 

Ixtroductiox. a simple method of registering hc.irt sounds in 
conjunction with other graphic tracings, or tiie olcctroeariliogr,un. 
is frequently desirable. . No means of accompiisliing thi.s has provcfl 
entirely satisfactory. The most successful procedure hitherto 
devised for recording sounds is tiiat of Einthoven- and his associate.'.’ 
The sound vibrations are transformed by tiie :tid of a inicrojdione 
and secondary coil into electrical variations which arc rccordetl by 
the string galvanometer. In order to use this procedure in nmnec- 
tion with the electrocardiograph two galvanoineter.s arc required, 
a 'luxury not enjoyed by most institutions. The direct registra- 
tion of heart sounds, meaning (hereby the transmission of sound 
vibrations to membranes capable of directly recording thc.'<‘ o.-cllla- 
tions photographically, seems to be the most expeditious procedure. 

The impression may easily be gained, in reading the literary 
champions of various metliods. that this may readily b(‘ /iccoin- 
plishcd by in.stalling their jrarticular form of uj^paratii'. .\n actual 
in.s})cction of the jniblished records is sullicicnt to convince even the 
uninitiated that the total number of true .'ound-rccord' obtaiiud 
in this way is not very great, 'i'hc sound-record.'' obtained by the 
jdionoeardiograjdiic method of Einthoven have ‘■et a .^tandanl hy 
which the records obtained hy direct registration may well he jmiged. 
They show (Fig, 1 J) that the vibrations start from a horiront.ai 
line and n;<'il!!Ue above arid below it, that fbe fre»iucnry a.'' v.cll a' 
the amplitude alters from one vibmtion to auntlicr, and that ibc'C 
charaeteri‘'tie.'' vary in diU'eretit individn.als. Mn-.t <tf the pitbli-lnd 
reconls taken witJi direct mcthod.s show no .''irnilarity to tlw •• 
tracing'. Thi-' i.s the case of (lie ren-ords piibli-hcd by Bulk' \:-ii 
Zwalnetibcrgand Agnew,’ Wei-sand Jortcliim,'’ (fcrliartr.'.niid OSiUi,'' 
photograi)bi<' reprtxluctituis of some of wliich arc slman in M'* 
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great, only a few vibrations take place before rest oceurs (Fig. 2 B). 
The rate of reduetion in amplitude is c^led the vibration decrement. 
If damping is great enough to prevent all free vibrations the 
apparatus is called aperiodic (Fig. 2 C). 

Every membrane that has its own tendency to swing may follow 
imparted vibrations, such as extraneous sounds. It is obvious that 
no membrane can follow sounds liaving a frequency greater than 


A ' B CD 



Fig. 2. — DiuKriviiis sliowini; Uic behavior of a membrane under different danipinK 
eondilions when a strain is suddenly released. A, undamped membrane; B, partially 
damiicd mcndirane; C, ideally damped membrane; D, overdamped membrane, 

the inherent period of the instrument. It reacts with maximum 
vibrations to sounds having the same frequency as the membrane 
itself, a phenomenon called resonance'. If a miscellaneous series of 
waves, equal in amplitude but differing in their periods, are recorded 
by a membrane whose period is equal to some of tliese waves, but 
is greater or less than others, they will not be recorded in equal 
amplitude. As shown schematically in Fig. 3 the vibrations whose 
period closely approximates that of the apparatus will appear larger 


^'AAAV/AAA 

^AA/xWW 


Fig. 3. — Diannun to .show Iho influcnco of rc.sonanc’c in reprodufinfr .sound vibra- 
tion.s. .-1, a thooretical .sonc.s of vibrations of equal amiditudc but, varying periods; 
' B, record of .same by membrane haviiiK an inlierent period corro.spondiiiK to the 
fir.sl and last waves. 


than those occurring at a rate which is either faster or slower. In 
recording heart sounds, therefore, it is necessary to employ a mem- 
brane whose period is not only as short as but very much less than 
the shortest oscillation to be recorded. 

It is })ossiblc for the damping of a membrane to be excessive. 
When tliis occurs the membrane is prevented from following the 
rate of the imparted vibrations accurately; hence, not only is their , 
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When all is said the fact remains that the direct registration of 
sounds has been used satisfactoril 5 ’’ only in selected cases, and when 
used by the less experienced in routine clinical work has resulted 
in repeated disappointment or total failure. We have added no 
ne«' form of apparatus to the already long list of available instru- 
ments,’’ but by applying certain principles in the practice of register- 
ing sounds iiavc succeeded in successfully recording true sounds in 
the average routine cases. As far as the Frank capsules are con- 
cerned. ex])criencc has taught us that failure to record true sounds 
is not due to the inadequacy of the apparatus, but success is con- 
tingent upon attention to certain technical details and upon a 
constant comprehension of the fundamental guiding principles 
upon which their use is based. A consideration of the principles 
and irractice of heart-sound registration by direct methods is there- 
fore of current interest. 

The PmNX'ii»nK.s or Direct Sound Registration, All methods 
of flirect sound registration endeavor to copy the principle used by 
the Imman car in auscultation. A funnel or stethoscope bell is 
.snugly ajiplied over a cardiac area and the sounds are led by a rubber 
tube to a caixsulc covered by a very light membrane. This mem- 
brane may ire compared to the tympanic membrane of the ear. 
The conveyed sounds cause both membranes to vibrate. -In the 
case of the ear the vibrations are transmitted by a series of auditory 
ossiclo.s to the internal ear and are then transformed to nerve 
impulses registering in the auditory cortex. In the case of the 
artificial membrane the vilirations are transformed to oscillating 
light beams, which are jihotographed on a moving sensitive film. 

The PnY.sics of Vihu.\ting Membranes. Since the vibrating 
membrane constitutes the chief and fundamental part of every 
sound-recording mechanism it is important to recall a few physical 
facts applying to such membranes. Every freely swinging mem- 
brane if suddenly .set in motion continues to vibrate with gradually 
diminishing amplitude (Fig. 2 A) before coming to rest. Such a 
membrane is called periodic and the vibrations are spoken of as the 
inherent or free vibrations. The time consumed by each vibration 
is called the inherent vibration period (often designated bj'' T), while 
the number of vibrations it would execute in a second is the vibration 
Jreqncncy of a membrane (often designated bj'’ N). It is obvious 
that the frequency is the reciprocal of tlie period N — i- _ Hence, 
we say synonymously that an instrument has a short period or a 
high frequency. Thq number of vibrations taking place before 
complete rest occurs depends on tlie friction due to damping. It 
damping is slight, each successive vibration is only slightly dimin- 
ished in amplitude and a considerable number of free .vibrations 
-esult (Fig. 2 A). On the 'other hand, if damping is moderately 

u Wiggers, Tho Circulation in Health and Disease, Philadelphia, 1915, p- ^ 77 . 
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to draw the membrane out of equilibrium. This cannot be carried 
out satisfactorily without difficulty. A tiny steel- splinter may be 
centrally supported on the membrane and the memlDrane deflected 
by an electromagnet, or a light string may be included in the mem- 
brane at the time of its manufacture by which the membrane is 
drawn out. By suddenly demagnetizing the coil in the first instance, 
or by quickly severing the string, the membrane is thrown into a 
few damped oscillations. The relative decrease in succeeding 
vibrations should be great and not more than two or three vibrations 
should occur. 

As a rule an apparatus may be regarded as approximately 
aperiodic without this special test when the vibrations of the 
closed system decrease rapidly in amplitude, as shown in Fig. 5 
E and F. 

The sensitiveness of the system may be determined by connecting 
to the rubber tube of the closed system a U-shaped water mano- 
meter in which the pressure can be varied slightly by a piece of 
closed rubber tubing attached to one limb. The excursion of the 
beam of light when 1 mm. of water-pressure exists in the closed 
system may be read on the centimeter scale of the camera. 

Some Difficulties Attending the Separation of Sound 
Waves from Mechanical Impacts. When a stethoscope bell is 
applied over the apex region two sets of pressm’e variations are 
transmitted tluough the connecting tube to the membrane: the one, 
a rapid set of compressions and rarefactions caused by sound waves, 
the other, the mechanical variations caused by the apex beat. The 
latter are so slow that they make no impression upon the ear during 
auscultation. The recording capsules are sensitive to both dis- 
turbances; consequently, if a closed system is used a composite 
curve of the cardiogram and the superimposed sounds is recorded 
(Fig. 5 A). To annul the grosser mechanical variations the expe- 
dient suggested by Einthoven has generally been applied — of intro- 
ducing a side opening of sufficient size into the system. This 
expedient introduces a number of interlinking difficulties in direct 
sound registration. In the first place a more sensitive membrane 
is required. A membrane that records all sounds in the composite 
curve yielded by a closed system fails to record the sounds entirely 
when the side tube is open or, when closure is not sufficient, registers 
a mnnher of mechanical variations that may readily he misinterpreted 
as diminvtive sound waves. This is illustrated in Fig. 5 B. These 
vibrations are due to the fact, shown in the apex curve of Fig. 4 A, 
that at the time of the two heart sounds the variations of the apex 
beat are peculiarly abrupt and rapid, and hence readily affect 
less sensitive capsules even when a side leak is introduced. If the 
apparatus is periodic and its frequency low the impact may inaugu- 
rate a series of inherent after-vibrations which, because they occur at 
the time when the sounds may he expected to come, are easily mis- 



670 


WIGGKRS, BEAN'; nEGISTElilNG llEAET SOUNDS 

contour altered but their amplitude is unduly diminislied. On the 
other Jiand if a membrane is not aperiodic it has a tendency to add 
Its own vibrations to the imparted vibrations. When it is difficult 
to produce an optimum damping it is more rational to err slightly 
tovard a pci iodic system and maintain the apparatus only approxi- 
mately aperiodic, provided always that the apparatus has an 
inliercnt vibration rate well in excess of the oscillations that it 
records. 

PnAcrriCAE Tests to Deteraiine the Efficiency op an 
A rPAlUTUS. An efficient sound-recording system should be so 
designed tliat its inherent vibration frequency is not less than 100 
and is preferably more than 150 per second; that the decrement of 
the vibrations is rajiid and the sensitiveness of the membrane is 
so great that 1 mm. of water-presssure in the closed system will 
deflect the beam of light projected on the camera about 4 cm. By 
what practical tests can the operator determine whether these 
conditions are fulfilled? 

Tlic vibration frequency may be determined in a number of ways. 
The method employed by us consists in allowing a periodic mem- 
brane which has previously been drawn out of equilibrium to execute 
its natural vibrations when suddenly released. The simplest ' 
means of accoinprishing this consists (1) in closing the tube-end 
commonly connected to the chest receiver; (2) in cautiously 
creating a slight negative pressure within the system by suction on 
the side stopcock; (3) in quickly opening the side tube while the 
paper or film of the photokymograph is running. In tliis way, as 
shown in Fig. 5 K, a curve is obtained in which each wave decreases 
by an amount ]>roj)ortionate to its predecessor. Comparison with a 
simnltaneously receded tuning fork curve enables one to figure the 
vibration period. 

A second method suggested by Van Zwaliienberg and Agnew’^ 
utilizes the principle of resonance. By singing a scale of notes in 
an even voice into the mouth-piece a series of vibrations for cacli 
note can be recorded photographically. Tlieir amplitude will v.-iry, 
for tlie membrane resjionds with the maximal \'ibrations to the 
note having the same frequency as the membrane. The difficulty 
consists in singing sounds of equal intensity. If the loudness of 
the singing voice changes the amplitude will necessarily vary in ' 
proportion. 

The decrement of the inlierent vibrations depends on the degree 
of damping. In the Frank capsules no special mechanism for damp- 
ing exists, but it is unnecessarjq and in fact undesirable, as we ha\ e 
experimentally determined. The damping of the air column is 
materially affected by the relative side opening. The determination 
of the decrement of such an open system requires special procedures 
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Fig. 5. — A, iipcx pnr\’c with hsune ivppiiriitvis «s used in Fiji. 4; A, taken witli sulijcct 
in bittiiiK pos.turc; li, curve recorded with aanie appiirnUis but side tube open; C, 
record from same subject taken by our modified capsule^; D, more satisfactory 
record of .same due to use of narrower band of liftht; E, curve show me tlie method 
of determinini; the vibration frequency; F, curve showinc the danqiinf: infiuence of 
an open side tulie. 
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Fig. 4.— Series of records from one indii’idual, illustrating the principles and 
practice of sound registration. A, apex beat with sound vibrations at S' and S' 
recorded by a closed system from subject Ijdug on left side; B, eun'e with same 
apparatus and side tube open. True sound vibrations are absent and remnants of 
apex curve substituted. These form the basis of pseudo-sounds recorded freQuently. 
C, record from same subject by our modified capsules with side tube widelj^ open; 
J), same, with partially closed side opening; E, same, with excessive side opening; 
F,' same, with wide liglit band tending to obscure sound vibrations. 
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variation. If the opening is insufRcient the sound curve is partly 
deformed by an element of apex curve, as shown in Fig. 4 D. If 
the opening is too large the smaller vibrations may fail to be recorded 
(Fig. 4 E) and occasionally the second sound may be entirely absent. 
When the second sound is soft and the first accentuated it may be 
very difficult to obtain a record which does not show some dis- 
tortion due to the apex curve and still records the second sound 
satisfactorily. In practice it is therefore usually desirable to record 
a series of sound tracings with different side openings. The first 
tracing is taken with the side opening so adjusted that hoo sets of 
oscillations are clearly visible in the projected band of light. A 
second and third record are subsequently taken with a greater and 
less degree of .closure respectively. By comparing the three curves 
all the sound components can be satisfactorily established. 

The Apparatus and Technic m Recording Heart Sounds. 
The Sound-recording System. In recording heart sounds a com- 
municating system, consisting essentially of a receiver, rubber 
tubing,' and a Frank segment capsule,* transforming the sound 
vibrations into oscillations of a beam of light, is utilized. The 
receiver found to give the best results is an open one, though not of 
the type of any of the numerous models of stethoscope bells. It 
is of brass and 9 cm. in diameter, which is somewhat larger than 
most of the more popular stethoscope bells. This point is quite 
important in recording heart sounds, for Jess perfect results were 
obtained when receivers built to the same scale but covering smaller 
areas of chest wall were used. A firm and immovable apposition 
between the chest wall and the receiver is essential. A very con- 
siderable increase in amplitude and clearness of the sounds often 
occurs when the receiver is merely pressed more firmly to the chest. 
A simple means of obtaining the desired apposition is afforded bj'’ 
strapping an elastic belt around the chest. This presses the open 
aspect of the receiver against the chest when the tubular trans- 
mitting part is fitted through a hole in the belt fabric. 

It is not desirable to record heart sounds through a receiver held 
away from the chest wall. The sounds heard over different cardiac 
areas and attributed to the heart in reality are merely vibrations 
of the chest wall and are therefore best recorded by direct contact. 
In addition, without direct contact of the receiver, a very delicate 
registering system must be used which has the drawback that many 
extraneous vibrations are recorded. The clarity of the sound- 
records, just as that of the usual stethoscopic auscultation, is 
diminished by such factors as excessive fat, a large breast, emphy- 
sema, etc. 

Although an apex beat that corresponds more definitely with the 
position changes of the heart is obtained when tlie subject lies on 
the left side (cf. Figs. 4 A and 5 A), the sounds are recorded more 
readily in the sitting posture. A comparison of Figs. 4 C and o C. 
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interpreted as cardiac sounds. This is an error into wJiich many 
investigators wlio professed to record sounds by the direct metliod 
have been led, as can be seen from a comparison of our spurious 
sound records in Figs. 4 i? and 5 2? with tliose of Fig. 1 B, C, B. 
It should be distinctly emphasized that the presence of a depression 
or series of waves at the time when the two sounds may be expeeted 
to occur is in itself not a guarantee that they are due to sound 
vibrations. 

This difficulty may be overcome by employing a more sensitive 
membrane which permits the use of a relatively larger side opening. 
Curves obtained by such a membrane are shown in Figs. 4 G and 5 C. 
Various types of membrane have been suggested, but of all rubber, 
on account of its stability and elasticity, is probably the best. The 
thinnest rubber dam commercially available (condom thickne^) is 
too thick to react to sounds from routine clinical cases. By special 
favor we have succeeded in securing a still thinner variety of rubber 
dam, but its keeping quality is not good. After considerable 
exTierimentation we are able to manufacture our own rubber mem- 
brane of a filmy thinness. This is accomplished by dramng the 
surface of a capsule tlmough a film of rubber cement which has been 
allowed to thicken somewhat by exposure to the air. 

When such a sensitive membrane is employed the difficulty 
arises that they are responsive to the slightest extraneous noises. 
The noise of running motors, tlie hum of fans or tuning-forks, the 
spoken voice, the walk of the experimenter, the rattle of passing 
wagon's or the gongs of cars are a few of the interfering noises 
which affect the sensitive membrane, exposed as it is to the air. 
Furthermore, respiratory sounds, intestinal gurgling, muscular 
movements of respiration are all liable to be led by the tubing to 
affect the membrane from the inside. Unlike the human ear, which 
can be trained to mentally exclude sounds it chooses not to hear, 
these capsules are not selective but record all vibrations. Although 
satisfactory means have not been suggested to obviate all these 
vibrations, very satisfactory records can be obtained by operating 
the apparatus in a not too quiet room, as shown in Figs. 4 C and 
5 C, D. Recently it has become possible to materially reduce in 
number the accidental-room vibrations. This was accomplished b}^ 
inclosing the membrane in a housing with a glass lyindow, thus 
preventing the impingement of accidental room-vibrations (c/. Feb- 
ruary issue of Am. Jour, of Physiol., 1917). These records have 
one advantage over the phonocardiographic curves of Einthorn, t. e., 
they do not add adventitious vibrations due to tlie readjustment 
of carbon particles in the microphone, such as often causes trouble 
when even a moderately strong current passes. 

It is frequently difficult to determine the optimum side opening. 
The degree of opening required depends on the sensitiveness ot the 
meifibrane and on the relative intensity of the sounds and apex 
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membrane employed with the second capsule depends entirely upon 
the type of vibration to be recorded. The reasons for this have 
been detailed above. Suffice it to say that for coarser variations, 
such as the apex beat, light rubber dam is used, while for heart 
sourids the thinnest rubber cement film is made. 

The -Frojcction and Photographic System. "With the capsules 
horizontally aligned a common beam of light is projected upon 
both. The capsules are so close together that the error in projection 
cannot be measured when the speed of the recording paper does not 
exceed 50 mm. per second. The most satisfactory source of the light 
beam has been a 5-ampere automatic arc lamp. The diverging rays 
radiating from the crater of the positive carbon pass through a 
lens which renders them parallel. These parallel ra3^s in turn are 
cut down from above and below by an adjustable slot so that onlj' 
a horizontal band of light emerges. Precision in focusing this band 
is accomplished bj'' a final lens which focuses the positive carbon 
about 3 cm. in front of the capsule mirrors. Care must be exercised 
not only with the focus but also with the width of the light band. 
Bj’’ comparing Figs. 5 C and 5 D it is seen how much to be preferred 
is the narrow light; in fact, it is possible for the sound o.scillations 
to be less in amplitude than the width of a wide light band (cf. 
Figs. 4 P and P). In such a case the more delicate features are lost. 
The oscillations are recorded photographicall.v bj'’ pla.ying the 
vertically oscillating beam of light, as reflected from the mirror of 
the segment capsule, upon bromide paper moving horizontally' at 
the uniform rate of 40 to 50 mm.- per second. 

When the electrocardiogram is simultaneously' recorded it is 
essential that the arc lamp used for the capsules be in a position 
not parallel with the magnetic field of the galvanometer. This 
requirement precludes the jjossibility of throwing the three light 
beams directly' upon the photographic paper. Either the two 
capsule beams or the light from the galvanometer must be deflected 
at an angle of precisely' 90 degrees before passing into the photo- 
ky'mograph in order* that a vertical alignment of the different 
records be preserved. For e.vperimental convenience we deflect 
the galvanometer light. 

It is probalfie that most workers having -their galvanometer 
aligned with the photoky'mograph will prefer to deflect the capsule 
beams. The alignment for such an arrangement is shown in Fig. G. 
The source of light is the arc lamp F. The light beam may' be seen 
as it is projected upon the mirrors of the segment capsules .1. 
Thence the rays are reflected upon the mirror C, which deflects 
them through an angle of 90 degrees into tlie slot of the photoky- 
mograph D. The light beam from the galvanometer is indicated 
by' the string E as passing above the deflecting mirror directly into 
the photoky'mograph. Since this photographic arrangement requires 
vertical movements of the galvanometer string which actually moves 
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shows that more vibrations are recorded in the latter posture. This 
IS probably due to the (lamping of the ehe.st vibrations bv the 

bedding. 

The rubber tubing which leads from the receiver is soft and 
flexible, o mm. in diameter and not more than 70 cm. long. It is 
supported froin above at a short distance from the chest by a long, 
lax, sjnral spring, giving to the tube when in motion a very low 
vibration frequency.^ The delay in transmission was found to be 
0.0027 second, a negligible time interval for ordinary purposes. 

1 he 1' rank cajisule sujiportcd upon the miniature cannon carriage, 
as previously described by one of us,” is used as the recording 
mechanism. There is a difference in that the material composing 
the membrane is an extremely thin film of nibbev prepared as 
follows: A gla.ss tube is withdrawn from a jar of rubber cement 
and a drawn-out band of cement is formed by tilting the rod toward 
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Fi«. G. — PJiwtogniph how two sound capsules may be aliened at ripht angles 

to a calvanonictcr i>rojcction. Description in text. 

the liorizontal plane. The open end of the segment capsule is now 
passed through this cement at right angles to the band. A thin 
film of uniform thickness will adhere to the edges and cover over 
the opening. After the rubber cement has nearly hardened the 
mirror is put in place so that it pivots upon the cord side. Care 
must be taken that the entire back surface of tlie mirror adheres. 
The mirrors used are very tiny, measuring 1.5 mm. by 2 rnm., and 
weighing 0.2 mg. Obviously, they add but little effective mass 
to the delicate recording system. 

In order that simultaneous tracings of the apex beat, supra- 
clavicular venous pulse, or heart sounds from a different cardiac 
area may be taken, a second Frank capsule is attached to and 
liorizoatally aligned with the first capsule (Fig. 6). The type ot 
Wiggers; Jour. Am. Med. Assn., 1915, Ixiv, 1305. 
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In making the calculations of the proportions of carbohydrate, 
protein and fat in the ingested food, discrepancies sometimes occur 
between the caloric totals thus obtained and those calculated for the 
diet as a whole. These discrepancies are due to the omission from 
calculations of such foods as spinach, bouillon, lettuce and the like 
whose totals do not in these cases importantly influence the relative 
percentages. It Avill be seen that in the probationary diets and in the 
therapeutic diets, the proportions of the tliree ingredients, protein, 
carbohydrate and fat are practically always in such striking contrast 
that these discrepancies are negligible. Where more refined experi- 
ments could be conducted, these figures are e.xactly obtained, as in 
Case XLVIII. 

In all of these cases, sources of possible infection had been removed 
before treatment was begun and all were examined for these by 
a:-rays 'of teeth, sinuses, etc., by nose and tlwoat specialists, by 
dentists, etc. In Cases XLIII, XLIV, XLV tonsillectomy was 
performed, on advice of the writer before considering dietary 
treatment. 

The diagnosis of arthritis was corroborated in every case by .r-ray 
pictures, taken mostly by Dr. William S. Newcomet, to whom the 
writer desires to express his appreciation. 

Limitations of space preclude all but the barest outlines of the 
following cases except wiiere a particular point is illustrated. 

Case XXX^TII. — Mrs. S., aged about fifty years, referred 
by the courtesy of Dr. Hamilton Levings, of Mihvaukec, w'as 
admitted May IS and discharged July 3, 1916. The patient had a 
life-long tendency to “rheumatism” and presented a diffuse artlxritis 
of three years’ duration. There W'^ere very little soft tissue involve- 
ment and few'’ objective signs of artluitis, and the condition seemed 
to concern largely the tendons. Unsuccessful attempts were made, 
analogous to those to be described later, under other cases, to replace 
the carbohydrate largely by fat, but her digestion w^as unequal to the 
task. After various reductions and fluctuations the diet was finally 
i-educed for a few days to a mixed* one of 670 calories wdiich was 
followed by distinct subjective improvement e^'eryw'here, but the 
patient could not be maintained on .such a low' intake. The diet w'as 
then increased to about 1000 calories, together wdth cod-liver oil, 
and this w'as follow'ed wdth benefit though it seems plain that this 
case gave a definite but only limited response. During a period of 
unrestricted diet lasting six w'eeks she grew' w'orse, de\'eloping 
efl'usion in the capsules of the finger-joints and improved, wdthin 
limits, with subsidence of the effusion w'hen the diet was again 
among reduced to about 1300 calories. It is perhaps safest to 
include this case among those instances w'hich clinically fail to be 
benefited. 

® By .T inixocl diet is nic.int ono coni.nininR profoin .md f.it in .ipproxiinatcly the 
usuid ratios, and rarboliydrate in rather less th.an the usual ratio for the total caloric 
value as described in paper No. 3. 
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horizontftliy iii its vertical suspension all of tlie rays emerging from 
the projection ocular of the galvanometer are rotated horizontally 
by a series of quartz prisms. If it is desirable to use a kymograph in 
which the paper film moves vertically it is merely necessary to 
arrange the capsules so that the mirrors of the segment capsules 
tilt in the same rcrlical plane and that a vertical instead of a 
horizontal hand of light is projected upon them. 


THE METABOLISM AND TREATMENT OF RHEUMATOID 
ARTHRITIS, FOURTH PAPER. 

By ILapii Peaibekton, hl.S., IM.D., 

nn'sicrAN' to rnr. rnEsnyxEniAX iiobpitai., raiEADELPHU. 


In three previous communications,* the writer has presented a 
series of 37 eases of rheumatoid arthritis in which certain laboratory 
and clinical findings were made tlic basis of a method of treatment. 
Tlic method in question consi.sts essentially in the curtailment of diet, 
particularly the carbohydrates and proteins, to a point of tolerance 
which A'aries with the individual. In the last studies, experiments 
were reported, among other data, in wliicli it had been apparently 
possible to induce exacerbations, in patients previously rendered 
free from the disease, by the feeding of pure carbohydrate. 

Thccprcscnt article concerns, further evidence in regard to the 
carbohydrates and, more particularly, evidence as to the role played 
by the fats ; together with certain other findings. A series of 1 1 cases 
is therefore presented for the propose of illustrating dietary experi- 
ments. X 0 cases arc here reported for the single purpose of illustrat- 
ing further the therapeutic effect of a reduced diet alone, although 
such are available, as this has been done elsewhere.- 
Thc plan has been followed here, in general, of determining the 
customary caloric intake of the individual as' a help in ascertaining 
the reduction in food required, as elsewhere mentioned.® 

Prom the caloric intake thus determined the respective proportions 
of protein, carbohydrate and fat could be approximated; in some 
cases very closely. In nearly all cases the diets which were follov ed, 
even the unrestricted “House Diet,” were prepared according to 
fixed formula? in which the above proportions are definitely knorni. 


> The Metabolism and Successful Treatment of Chronic Joint Dise^e, A Fre 
liminaiy Report, Mt. Jotjb. Med. Sc., October, 1912, No. 4, ediv, /'Ml.Tlie Mmao- 
olism. Prevention, and Successful Treatment of Rheumatoid Arthntis, 
Contribution, ibid., December, 1913, No. 0, exl«, S95; Januarj- 1914. No- L 
111; February, 1914, No. 2. p. 265; March. 1914, No. 3, p. 423; 

Treatment of Rheumatoid Arthritis, third paper, Am. Jouk, Med. Sc., i la , 

No. 3, cli, 351. , number ii. 

“ Loc. cit. 

* EdK’iii A. Locke; Food Values. 
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diffuse artlu’itis of three years’ duration incapacitating her. A 
reduced mixed diet of 1078 calories determined as jn the other cases 
resulted in definite but limited improvement with loss of weight. 
After forced feeding and a large gain in weight she was given a diet of 
1707 calories supplied by 300 grams of graham craekers, three 
apples, 21 grams of sugar and 5 grams of butter per diem. Pi’actically 
all of the caloric value of this diet except for 120 calories was afforded 
by carbohydrates and she remained in active arthritis. 

On J^ecember 30, 1915, this diet ivas changed to one yielding 1440 
calories, of which about 1016 came from fat about 30 came from 
protein and about 378 from carbohydrate distributed as follows: 
Graham crackers 60 grams, 3 apples, 150 grams each, 30 grams of 
butter, olive oil 90 c.c. 

On January 6, 1916, she insisted on leaving the hospital but applied 
foi- .i'eadmi.ssion in two days. She felt apparently quite ivell on 
leaving and on January 5 and 6 had walked considerably and freely. 
The objective evidence of improvement was subsidence of a fibrous 
nodule on the right ring finger and subsidence of the soft tissue 
involvement of most of the small joints. What the end-result 
might have been in this case cannot be prognosticated but there is 
^no doubt as to the beneficial changes witnessed in the .short period 
last indicated.® 

Ca.se XLII. — Miss. C. M., aged fifty-six years, referred by the 
courtesy of Dr. John H. Musser,. Jr., was admitted April 28, and 
discharged June 20, 1916. She had suffered from “rheumatism” for 
forty years. For five years the hands had been ])rogressively involved 
and of late the knees and feet. On the house diet she ingested about 
1581 calories a day of which about 851 calories came from carbo- 
hydrates, 323 from fat and 173 from protein. 

On May 7, 1916, the patient was put upon a mixed diet yielding 
1720 calories of which about 402 came from carbohydrates, about 
183 from protein and about 1024 from fat, ddius the propor- 
tions of carbohydrates, and fat were almost reversed. After 
insufficient progress, on May 23 oil and butter amounting to 643 
calories in all were removed from her diet, leaving a balance of 1077. 

On May 26, 1910, there was some improvement, but as she was 
restless and impatient the diet was further changed by removing 
carbbh.ydrate and protein to the c.xtent of 227 calories, leaving about 
850 calories. There was marked improvement and on June 4 she 
was holding her weight surprisingly well. The diet was then 
reduced to approximately 700 calories, and on June 7 .she was better 
than at any time previously there being no objective sign of inflam- 
mation an\nvhere. 

On June 20 her condition was so much improved that she felt she 
could follow her profession as a piano teacher. This patient was 

'This p.nfipiit wn.s under observation only at the early and late periods of her 
stay in the Hospit.al. 
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Cask XXXIX.-— Mrs. IC, aged about fifty-seven years, and 
rel erred by tlie courtesy of Dr. John W. Tliornton, of Wheeling, 
W. ^ a., was admitted October 15, 191o and discharged June 3, lOlh! 
She w’ds a whcchchuir invalid, with muscular wasting, secondary to 
widespread arthritis of seven years’ duration involving nearly all 
joints and it was long doubtful whether dietary treatment could 
justifiably be attempted. This case is detailed chiefly because of 
observations on the urine to be mentioned later. The probationary 
house diet yielded about 2500 calories and on X^ovember 17719L5, 
she was given a mixed diet yielding about 1400 calories, of which 
about 400 calories came from carbohydrates, about 200 came from 
protein, and about SOO came from fat. Almost at once this patient 
.showed great improvement, felt less jwin and the .swelling of her 
hands progressively subsided. A difliculty of treatment presented 
in her easily disturbed digestion and the necessity of keeping up her 
general strength and weight in view of her invalidism. Because of 
this her diet was frequently interruj)tcd and it was never possible 
to push it vigorously. 

A resume of this case in April, 1917, reveals the unmistakable 
inffuence of diet in an advanced case as shown by some return of 
function and decrease in swelling and pain. This case is still under 
obserx’ation and interpretation of the end result, as limited by 
the above factoi-s, must be guarded but the arthritis per sc falls 
unmistakably among the types susceptible of great benefit by these 
measures. 

Case XL. — Mrs. X., aged about fifty-eight years, referred by the 
courtesy of Dr. Frank B. Mitchell, of East Orange, N. J., was 
admitted April 12 and discharged June 3, 1916. She presented 
muscular pains together with an arthritis of j^ractically all the joints 
' of the hands. A probationary house diet yielded about 2500 calories 
per diem, of which about 1020 came from carbolydrates, 5SG from 
protein, and about 633 came from fat. .'^n attempt to feed this 
patient a large amount of fat AVas unsuccessful because of^gastric 
indigestion, but after several modifications her diet on May 7, IMG? 
yielded about 1589 calories, of which about 376 came from carbo- 
hydrates, 153 from protein, and 819 from fat. This diet distinctly 
benefited her, but OAA'ing to her impatience the fat AA'as first reduced, 
fo'loAA'ed by reduction of the carbohydrate and protein until she was 
taking on May 26 about 1111 calories of a mixed diet. 

On May 27 nearly every sore-point in her hands and elseAvhere had 
improved and many had disappeared. . 

On June 3, the patient left the hospital _ prematurely against 
adAUce. Before beginning treatment her Aveight w'as increase a 
pounds by forced feeding, and on leaving the hospital it Avas exac j 

the same as upon admission. 

Case XLI.—Marv B., aged tAA^enty-mne years, a 
admitted April 19, 1915, and discharged January 6, 1916, hau a 
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previously. She followed this diet religiously .and in April, 
1917, the situation could be summed up as follows: Periods of 
discomfort lasting for some days -would be followed by weeks of 
bienaise in which she would be nearly free from all pain or stiffness. 
The periods of exaccerbation were marked bj'^ much less severe 
pain than she had suffered nearly constantly before treatment; and 
since treatment was begun the function of her right elbow had slowly 
but steadily increased. Particularly at night had pain been sub- 
stantially modified and while she was not well it was clear that she 
had made unmistakable progress. During treatment the patient was 
given cod-liver oil. On admission and on discharge from the hos- 
pital she had a distinct secondary anemia, but in October, 1916, her 
l3lood count was normal. While in the hospital on the diet her weight 
fell from 114 to 105 pounds, from which it climbed to 112 pounds in 
January, 1917.'^ 

Case XLV. — ^i\Jrs. M. W., aged about thirty-eight, referred by the 
courtesy of Dr. H. R. Wharton, was admitted January 24 and dis- 
charged June 26, 1916. This patient was anemic and suffered from 
a violent arthritis of about nine months’ duration involving hands, 
knees and feet. Upon a prob.ationary house diet the piTtient ingested 
about 2000 calories per diem yielded in the proportions of about 400 
calories from protein, 1140 from carbohydrates and 602 from fat. 
On April 19, 1916, she was placed upon a mixed diet yielding about 
2100 calories, of which about 48S came from carbohjalrates, 233 
from protein and 1400 from fat. The proteins were thus reduced 
about 50 per cent., the carbohydrates about 60 per cent, and the 
fats increased by about 100 per cent. A distinct improvement was 
noticeable, which with fluctuations continued until June 1 , when it 
became less obvious. As a test of the value of fat, the bread in her 
diet was redu'ced by 60 grams a day which cut the caloric total down 
to about 1940. 

On June 8 there was distinct improvement and the fingers changed 
their shape because of subsidence of inflammation. Although the 
evidence was not complete it strongly suggested that fat was the 
le.'ist harmful of the tlnec dietary ingredients in this case. The loss 
of weight in the hospitol was from 118 to 113 pounds. Improvement 
Avas maintained in January, 1917, as reported by letter. 

Case XLVI. — Mrs. vS., aged about fifty-two years, referred by thc 
courte.sy of Dr. S. JMcC. Hamill presented an arthritis of several years’ 
duration involving all terminal finger phalanges. During the pro- 
bationary diet she ingested an .average of .about 1723 calorics, of 
which rouglily 1000 calories came from carbohydrates, 400 from 
protein, and 275 from fat. She was then placed upon a mixed diet 
yielding about 1800 calories of Avhich about 450 came from carbo- 
liydrates, 150 from protein and 1200 from fat. 

• Tliis c:iso ilhistr.'ifc.s Ibe time sometimes required for benefit to become estsblhlied 
.nnd .nlso tlic imiwrtunco of mnintaining conditions invari.ablc in such instances. 
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seen by Dr. Mussor on May 31 and June 13. Under ])rotest she was 
allowed to follow this diet for a limited period at liome under the 
supervision of the Social Service and was given cod-liver oil. Because 
of condition!; at home she was unaldc to lead the quiet life advised 
and shortly had to be placed upon a larger dietary by Dr. Musser. 
Phis patient showed response to diet and became largely though 
not entirely free from symptoms while in the hosjntal where her 
weight fell from 12S1 to 120 pounds. The end clinical result to 
her was nil. 

Case XLIII. — Mrs. N., aged about sixty-four years, referred by 
the courtesy of Dr. Horace Jenks, was admitted May 20 and 
discharged June 2-1, 191 G. 

This patient sun'ered from an. arthritis of thirty years’ duration 
invoh'ing nearly every joint. 'J'onsillectomy had been of no 
avail. On the probationary house diet she ingested about 1800 
calories per diem which were afforded in the proportion of about 600 
from carbohydrate, 333 from protein and about 700 from fat. 

On iMay 26 she was given a mixed diet of about 1800 calories of 
Avhich about 407 came from carbohydrates about 183 came from 
protein and about 1200 came from fat. 

On Jime 1, improvement was noted but not knowing whether the 
fats were delaying progress 484 calories derived from olive oil were 
removed bringing the caloric total doum to about 1334. Her 
progress was steady and on June 24 the sciatica and nearly all the 
tender spots in the hands had cleared up. She had had almost daily 
headache which disappeared entirely. The improvement in this case 
was beyond question, and the only real difficulty was in controlling 
lier daily life. In tlie hospital her weight fell from 148 to 140 
pounds. It is suggested that this might have been avoided by con- 
tinuing the large fat intake and devoting more time to convalescence. 

Case XLIV. — IMiss D. H., aged about forty and referred by the 
courtesy of Dr. Jolui H. Girvin, was admitted iMarch 25 and dis- 
charged June 29, 1916. 

The patient suffered from artliritis of five years' duration involv- 
ing the shoulders and knees, and the right elbow which could not be 
flexed beyond a right angle. On the probationary house diet she 
ingested about 1700 calories daily of which about 1026 came from 
carbohydrates, about 380 from protein and about 300 from fat. 

On April 12, 1916, she was placed upon a mixed diet yielding about 
1850 calories derived in the proportions of about 402 from carbo- 
hydrates, 118 from protein and 1318 from fat. The proportions o 
carbohydrates and fat were thus essentially reversed, the meat 
protein was reduced about 60 per cent, and the total calories weie 

increased. , -x j 

On May 1 the patient had made distinct tliough limited progress, 

best ertdenced by less general soreness and increase of function at 
the right elbow which moved more freely than for five montns 
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removed without improvement e ght months earlier. The proba- 
tionary house diet yielded 1370 calories. On December 10 she was 
placed upon a diet of 1396 calories, consisting of 334 grams of graham 
crackers and 10 grams of butter per diem, of which about 924 calories 
came from carbohydrates, 123 came from protein and about 349 
came from fat. 

On December 20 she was worse and had lost 1| pounds. 

On December 21 the experiment was started of greatly reducing 
her carbohydrates, keeping the protein about the same and increas- 
ing the fat to make the total caloric intake as high as before. 
Obviously if she improved on this diet it would indicate that the fat 
could be well borne and, further, that the carbohydrates were 
harmful. She was therefore started upon a diet consisting of 136 
grams of graham crackers, 5 tablespoonsful of olive oil and 30 grams 
of butter per diem yielding about 1423 calories. 

On December 24 there was distinct improvement but on December 
27 she was still losing weight. In reducing the graham crackers 
from 308 to 136 grams the protein had been reduced by about 17 
grams. In order to make up this protein deficit as a possible cause of 
improvement she was given tlrree eggs a day in addition which 
yielded about 20 grams of protein and about IS grams of fat making 
an increased total caloric value of 1675, of which about 408 calories 
came from carbohydrates, 135 from protein and 1132 from fat, total 
1675. This was more in calories than she ingested on the house 
diet. There was no gross evidence of free fat in her stools and as 
evidence of the degree to which she had utilized the fat of her food 
can be mentioned her weight which rose upon this last diet from 
about 90 to 94 pounds. 

On February 7, 1917, she was 95 per cent, relieved of all true 
artlu’itic sjnnptoms, could walk well and close her hands well. There 
was distinct dimpling over all of the previously inflamed phalangeal 
joints, which were not tender to pressure, about the only remaining 
symptom being some pain on lateral motion of one foot which was 
pronated and rigid -from faulty mechanics but had neveitheless 
shared the great improvement.® 

In the work last reported attention was called to the fact that 
contemporaneously with natmal or induced e.xaccerbations of the 
disease there seems to be a tendency for the urine to show a decreased 
acidity as measured by the hydrogen-ion concentration. The 
statement was also made that these findings needed corroboration 
for a longer series before they could be accepted as established. 
These observations have now been extended and it may be said that 
whereas this tendency toward a decreased acidity seems to be 
present in some cases, it is by no means always so. It apparently 
bears no necessary relation to subjective e.xaccerbations alone. 


'Condition excollcnt. nnd weight 07^ pounds on April 19, 1917. 
' VOL. 153, NO. 5. — ^ifAY, 1917. 23 
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The figures in this case are not as accurate as in cases treated at 
tlie liospital as she weighed lier food lierself, under instruction but the 
respective jjroportions of the three food ingredients are correctly 
represented. She improved from the start and in two montiis all 
tender pohits were greatly im]woved and most of them had disap- 
peared. The .subsequent control of this patient was not satisfactory 
and she later disa])pearcd from observation. Her loss of weight was 
from 225 to 205 pounds. She was seen by Dr. Hamill in June, 1916. 

Case XLVII. — ^IMi.ss M. vS., aged about fifty years, referred by 
courte.sy of Dr. Stewart Hodman, was admitted November 2, and 
discliarged Novemljer IS, lOlfi. This case warrants greater detail’ 
and pre.sonted an arthritis of knee.s, hands, and jaws, with pain in 
muscle groups, dating back five years. O/i the probationary house 
diet .she inge.stcd about 2400 calories of which about 1200 came from 
carbohydrates, 215 from j)rotein and about 900 from fat, leaving a 
small difl'ercncc attributable to unreckoned calories from spinach, 
soup, etc. 

On November l.'lth, she ^vas ]mt upon a mixed diet yielding about 
2450 calorics of which about 5SS came from carbohydrates, 130 
from protein and 1719 from fat. Benefit from this dietary was 
unmistakable and most gratifying. She progressed steadily and on 
December 17 was relieved of about 85 per cent, of her original 
symptoms. In fact, whereas she walked previously with much diffi- 
culty, could not get dou'n upon lier knees, etc., she was tlien walking 
as much as two jniles a day with entire comfort. She still had 
occasional symptoms such as stiff neck in the early morning which 
would last for half a day, or a temporary exaccerbation in one joint, 
but only one conclusion was possible as to her general condition. A 
most interesting feature is the fact that in the period during which 
she followed the theraiDeutic diet her weight rose from' 113| to 116f 
pounds a clear gain of 3 pounds. This was the first instance in 
which this has occurred in the writer’s experience. This e.\'periment i 
shows not only that fat may sometimes be verj' well box’ne bj'' these 
cases : and that in viewof the reversal of the proportionsof carbohydrate 
and fat in this case the harmful role of the carbohydrate becomes 
additionally evident; but it shows also that in selected instances it 
is possible adequatel}'^ to maintain nutrition or achieve a gain m 
weight while the harmful elements in the diet are eliminated; no 
fat absorption experiment was performed but the stools showed no 
gross evidence of free oil. The gain in weight is substantial evidence 
of large, if not complete utilization of tlie ingested fat. 

Case XLVIII.— Miss M. C., aged twenty-rtvo years, referred by 
the courtesy of Dr. James E. Talley, was admitted November 
1916, and presented an artlu-itis of three years’ duration involving tne 
ankles, hands and wrists. This case was of great interest and jneldecl 
definite experimental data. The patient had been tho^ougin.^ 
examined for infectious foci and tonsils and several teeth had been 
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in general that of the hydrogen-ion concentration. The nitrogen 
behaved oppositely rising where the others fell and vice versa. In 
Case XLV much the same situation obtained; the total acidity 
and uric acid also following in general the curve -of acidity. 


CASE XLV. 



Ph. 

NIL 

NHsN. 
as per ct. 
of total N. 

Total 

acidity. 

i N 

1 

Uuric 1 
acid, j 

April 22 

0.3 


1 

! 


i 

! 

j 

Well. 

2:i 

0.5 




1 

1 

Well. 

24 

0.15 

0 . 20:34 

3.2 I 

209.2C.C.' 5.2.300 

0.21,38 , 

Well. 

(LS70 c!.c.) 



1 

t’(i N.HCI 




25 

0.S5 

0.19.52 

3.055 

170.4 

, 5.2.508 

0.1.570 

ExacerOalioii. . 

(2050 c.c.) 





1 

1 



26 

7.0 

0.2302 

3.007 

200.5 

5.2959 

0.1483 

i Still sore. 

(1030 c.c.) 





1 

1 

1 i 


27 

0..85 

0.2154 

2.901 1 

180.0 

1 5.9875 

0.1141 j 

About the same 

(1980 c.c.) 





1 1 

{ i 

i 1 

! 1 

or slifclitly 







1 

1 

hotter. 

28 

0.85 

0.2045 

3.008 

170.9 

! 5.4745 i 

0.1178 ' 

Aljout the same. 

(ISSO c.c.) 





1 1 

1 

1 1 


29 

0.5 

0.2190 

3.009 ; 

[ 220.0 

' 4.8837 

0.1840 

Better; less 

(1015 c.c.) 




1 

1 

I 

i 

pain every- 





1 

I 

1 

where. 

30 

0.4 

0 . 2:305 

3.844 j 

2.54.1 

1 4,9.3.58 

0.193S , 

Bettor. 

(1C9.5 c.c.) 





' 

i ’ 

i 


May 1 

0.5 

0.2001 

3.228 

250.0 

1 5.1274 

1 0.1349 

Feels i)retty 

(10.35 c.c.) 





1 


well. 

2 

0.85 

0.1958 

3.203 

142.2 

! 4.9392 

0.2295 

Very well. Drop 

(1800 c.c.) 





1 


[unaccounted for 

3 

0.5 




1 


.Stomachslightly 

(1534 c.c.) 





i 

^ 1 

up.sotbutfoel.s 






1 

1 


pretty well as 






1 


to joints. 

4 

0.5 

, , 



1 

1 

Well. 

5 

0.2 




1 

i • • 

Well. 

G 

0.85 




( 

1 

Exacerbation. 

7 

0.85 




i •• 

i 

1 

Exacerbation. 


In Case XLII it was notewoithy that slie withstood remarkably 
well the several low diets upon which she was placed holding Ixer 
weight surprisingly as have other cases previously mentioned anrl 
in order to obtain a reflection of her nitrogen loss, a nitrogen balance 
experiment was performed upon her when she was taking a mixed 
diet of about 700 calories per diem as per the appended case history 
but it reflected nothing out of tlie ordinary. In seven days her 
nitrogen balance was as follows: Nitrogen outgo, 21.99; nitrogen 
intake, 1G.S7 ; nitrogen loss (urinary), .5.04. 

In view of the experunents previously reported in wliicli it was 
apparently possible to induce exaccerbations in cases of rheumatoid 
artliritis, previously rendered free or nearly so from symptoms, by 
the ingestion of cane sugar, experiments were conducted upon the 
carbondioxide tension of the alveolar air in a series of normal and 
diseased subjeefs with the idea of determining any marked aixnor- 
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01)ser\-atioiis on the liydrogen-ion concentration were made for 
long periods in Cases XLI, XLIV, XL, XLII, XLVI, XLV, XXXIX, 
and XJdlJ but significant changes were observed in two only and in 
one case notably, XLIV, tlie hydrogen-ion concentration maintained 
a surprising concentration throughout notwitlistanding marked 
fluctuations in_ the suhjective sensations. None of these cases 
showed any striking objective fluctuations, etc., wliich may explain 
tliis constancy.® The cases above examined were all upon fixed and 
constant diets, ^\ith the idea of obtaining some picture of the 
metabolism as a whole at the time of an c.xaccerbation accompained 
by a drop in urinary acidity certain observations were conducted 
in Cases XXXIX and XLV. The results are given in the following 
Hgni'cs. The hydrogen-ion concentration was determined according 
to the methods of Palmer & Henderson.’® 

The ammonia was determined by Folin’s method, the nitrogen by 
the Kjeldahl iiietliod, the total acidity of the method of Adler and 
Blake” and the uric acid by tlie Folin-Shaffer method. 

CASE NXXIX. 



! 

Pii. 

1 

j NIL 




Jan. 11 

0.15 

i 

t 


Well. 

12 

0.15 

0.2SS3 

0.*15 

3.0803 

WcU. 

1.3 .1 

0.7 i 

0.195S 

1 4.11 1 

3.00S4 

1 .Sick. 

14 

fi.i) 

0.20S2 

! 4.7 

3.7142 

I Well. 

15 

G.5 

0.1703 

4.14 

3.5078 

Well. 

10 ! 

0.3 

0.1920 

: 4.02 

3.4302 

Well. 

17 i 

0.5 

0.2033 

' 0.28 

3.4437 

Well. 

IS i 

0.85 

0.1905 

4.30 

3.5959 

Sick. 

19 

0.7 

0.1922 

1.21 

3.75S5 

Better. 

20 

j G.7 

0.1920 

4.30 

3.0382 

Better. 

21 

0.15 

i 

1 

0.2758 

0.15 

3.0909 

Gastro-iutestin.'jl disturb- 
ance, joints pretty well, 
however. 


It vdll be seen from the figures that in each case thej'^ reflect a 
drop in the hj'drogen-ion concentration contemporaneously with Bie 
e.xaccerbation; tlus occurring tn'ice in each case during the period 
of observation. In Case XXXIX the ammonia curve followed 


» The drop in acidity may be referable to conditions accompanying effusion or 
other results of inflammatory processes. . 

“ Walter W. Palmer, Lawrence J. Henderson : Clinical Studies of Acid Base Equi- 
librium and the Nature of Acidosis, Arch. Int. Med., August, 1913, xii, 153 i ■ 
The notation used signifies the logarithm of that number which expresses 
actual acidity in terms of hydrogen-ion concentration; the logarithm dwreases as 
acidity increases and ncc versa and the minus sign is omitted. It shomd be 
stated that the logarithmic figures do not portray graphicaUy the differences m 
reaction of the urine, as a drop from No. 7 to No. 4 in the scale of eleven flasks, 
three members of' the series, is indicated merely by the change from 6 to 7 

logarithm. ' 

“Arch. Int. hied., 1911, ini, 479. 
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normal and by diseased subjects is reflected in the carbon dioxide 
tension, at least under the conditions of experiment. 

It is a pleasure to acknowledge the assistance of Miss E. C. Titlow 
in making the observations on alveolar air. 

Discussion. Consideration of the above cases reveals some 
interesting points. In the first place it is clear that the ingestion of 
fat by artlmitic cases treated in the above manner may result differ- 
ently from the ingestion of carbohydrates. It has appeared from 
a study of the present series that fat could be ingested with benefit 
in larger amounts than could carbohydrate but it has remained for 
the last two quoted experiments to indicate this definitely. In two 
cases where a large amount of carbohydrate was ingested during a 
period in which the patient remained ill, this amount of carbohydrate 
was reduced by approximately two-thirds and then replaced entirely 
by fat. In one of these cases the protein intake was increased with 
the increase of fat and in the other it was somewhat reduced. 
Coincidentally with this change in diet there occurred in each case an 
amelioration of symptoms which was beyond all question and in 
sharp contrast to the preceding condition of health. It is of the 
highest interest to note that each of these cases gained weight. It 
might be alleged that whereas reduction of carbohydrate had been 
beneficial the increase in fat was not clearly so, and not even harm- 
less, because of the possibility that it had passed through unutilized. 
No fat absorption experiments were carried out but it seems clear 
from the maintenance, let alone the gain, of weight, coincident with 
the sharp reduction in carbohydrate, that the fat must have been 
largely if not entirely utilized. These experiments indicate there- 
fore not only that fat is much less harmful, than carbohydrate, if 
indeed fat per se is harmful at all, but they also additionally indicate 
that the carboh5^drates tliemselves are a eause of artliritis espeeially 
since the third element of diet, protein, was actually increased in 
one case.^^ 

In only certain selected cases where the disease is not hopelessly 
clu’onic and the age and condition of the patient are such that 
lessened activity of the arthritis can be clearly appreciated, can such 
experiments be carried out. Furthermore gastric and intestinal 
digestion must be quite equal to the digestion of fat in sueh large 
quantities as are necessitated in this "experimentum crucis.” Again, 
the reduction of carbohydrate required to influence the artlu-itis 
must be relatively moderate so that the caloric value removed 
may be replaced by that from fat. It is also essential that the 
probationary unrestricted diet shall properl}" reflect the nutritive 
equilibrium of the subject and itself be not too high in caloric value 
for tliis level to be approximated later by the addition of fat. 

“Two other exporimonts in which the protein was incre.ased by a considerable 
margin have since apparently further indicated this. It will be noted that there is 
here some evidence that a relatively minor role for evil is played by protein. 
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iriality in the rate or degree of utilization of carbohydrate by the 
diseased subject. Four control cases and five diseased subjects 
were studied two of tlic latter being in active artliritis and three of 
them well. The jilan of procedure was to determine the carbon 
dioxide tension in the early morning upon an empty stomach, then 
to feed inire carbohydrate in the form of cane sugar in amounts 
varying from about 200 to 300 grams according to the capacity of 
the individual and then to watch the carbon dioxide tension at inter- 
vals of about twenty minutes throughout its rise and until it had 
returned to normal. This whole procedure oceupied at least five 
hours and sometimes eight. The method used was the Plesch 
method as previously reiiorted.*- In addition some observations 
"were made with the Haldane method using a valve, somewhat as 
suggested by Boothby and Peabody.*^ 

In general the former method was the more dependable of the 
two. It was found in working with clinical subjects, especially 
beginning upon a fasting stomach, that the reliability of the determi- 
nations was influenced b}' the fatigue of the patient even when the 
latter was accustomed by repetition to the experiments. The 
aherent figures occasionally introduced were sometimes as widely 
fluctuating as those due to the rise in carbon dioxide tension and 
care was neccssaiy to avoid misinterpreting them. 

A series of 2G experiments was carried through in ioto, some being 
repeated on the same subject. In some subjects consecutive uni- 
formity was impossible. The following figures are from a normal 
case and one in active arthritis respectively: 


Nobmap Case A. E 

, Nov. 11, 1910; 

Case XLVIII, Acttvb Arthiutis, 



Nov. 30, 191G; 

Before sugar; 


Before sugar; 

34.3G1 M.M. CO: 

10.10 A.M. 

45,80G M.M. CO* 

8.45 A.M. 

10.20 “ 

44.299 “ “ 

9.5 “ 

33.649 " " 

10.41 “ 

45.445 " “ 

9.30 “ 

35.499 “ “ 

10.57 “ 

44.G50 ‘‘ “ 



11.4G “ started sugar 2S7 gms. 

10.4 started sugar 234 gms. 

After sugar; 


After sugar; 

36.175 M.M. CO: 

12.30 p.M. 

45.09G M.M. CO: 

10.40 A.M. 

12.55 “ 

44.15G “ “ 

10.50 “ 

34.327 “ “ 

' 1.42 “ 

44.879 “ “ 

11.00 “ 

35.109 “ “ 

2.20 “ 

47.C9S “ “ 

11.25 “ 

35.602 “ “ 

2.45 “ 

46.180 “ “ 

11.40 “ 

38.663 “ “ 

3.00 “ 

50.213 “ “ 

12.00 M. 

34.043 “ “ 

3.20 “ 

46.890 “ “ 

12.15 P.M. 

36.175 “ “ 

3.40 “ 

47.107 “ “ 

12.50 “ 

34.683 “ “ 

3.55 “ 

45.589 “ “ 

1.20 “ 

34.374 “ “ 

4.15 “ 

45.289 “ “ 

1.45 “ 

35.368 “ “ 


2.10 “ 

34.019 “ “ 


Inspection of the figures shows that no immediate difference in the 
effects of large amounts of pure carbohydrate when mges e } 

«The Metabolism and Treatment of Rheumatoid Ajarch, 

“ A Comparison of Methods of Obtaining Alveolar Air, Arch. Int. ■. 

1914, xiii, 497-oOG. 
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tissue cells themselves and the lessened demand upon them. There 
is strong ground for believing that whatever the mechanism within 
the intestinal tract this last factor also plays a definite role, '\^fi^ether 
or no the mechanism concerned be in fact that of bacterial activitj’’ 
within the intestine the method described affords a means of con- 
trolling the pathological process secondary to it. 

Among attempts made to determine whether bacterial activity is a 
factor here' was the administration of capsules of trimethol a sub- 
stance^" which is alleged to inhibit bacterial activity without inter- 
ference with digestion or any toxic results from the substance itself. 
This was given a trial in Cases XXXVIII and XLIII but with no 
benefit. 

Certain other points deserve mention. It is interesting to note 
that bone changes may apparently precede the clinical sjmiptoms of 
arthritis. Not infrequently the .T-ray will show changes, along the 
shafts of the bones, v^hich give no clinical sjmiptoms and have 
existed presumably longer than the joint trouble of which the patient 
complains. In some instances showing acute involvement of the 
finger-joints of only one, three or four weeks’ duration (Case 
XXXIII) x-T&y of the phalanges may show these overgrowths and 
•rarification which would seem to be of longer standing. Further- 
more in certain cases the subject of headache, neurasthenia and other 
conditions not apparently related to arthritis and having no clear 
etiology, .r-ray may show the same changes. In the absence of a 
history of arthritis or “ rheumatism” this can sometimes be regarded 
as a symptom of an underlying disturbance having something in 
common vdth arthritis. 

Some such cases treated along parallel lines have borne this out in 
their clinical response, and it is suggested that in such doubtful cases 
the T-ray may yield important evidence as to the nature of the 
underlying trouble. Again in certain cases where there is doubt as to 
the exact nature of an arthritis, in the knee for example; when there 
are no other joints involved and the process seems local; .T-ray of the 
hands may show a striking and surprising degree of invoh'ement 
which at once proves the artliritic process to be vndespread and 
systemic. In such doubtful cases it is well to include routinely 
.r-ray of the hands. 

It is something of an argument for the identity of the several types 
of arthritis, atrophic, hypertrophic and mixed, that they may all 
respond to diet including the fibrous nodules. These last may disap- 
pear entirely. The type of arthritis which seems to respond less well 
or sometimes not at all to these dietary procedures is tlie so-called 
dry type"^ of primary progressive polyarthritis, involving the 
tendons rather than the other periarticular structures. 

Tlioni.as Le.aniinE & Co., New York. 

‘'Lowcllyii F. Barker; The Clinical Diajrno.-jip of Internal Diseasc.s, MonoEniphic 
Medicine, iv, 93 cl nrq. D. Appleton & Co., New York and London. 
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Tlic use of fill in such large quantities is not necessarily a clinical 
(lesideratuin, even when the experiment can be carried oiit, and was 
for experiment only. For the reasons ahf)ve given the evidence from 
the series reported, although suggestive, was not conclusive as to the 
possibility of what could be accomplished under favorable circum- 
stances until the last experiments. Even in the less satisfactory 
types, however, such as the first nine of the series here quoted it is 
fairly clear that fat can be used with more or less satisfaction to the 
nutritive necessities. The difficulty of obtaining circumstances 
fa^’orablc to experimentation determines the reporting of these cases 
now. In advanced cases such experiments are often not clear cut 
and it seems possible that factors other than those originally causing 
the arthritis enter into the problem. It would then appear necessary 
not only to cut off largely the supply of toxin which caused the 
arthritis but additionally to influence various tissue cells, particu- 
larly perhaijs in the muscles, to “utilization” of these products. Thus 
it appears from the study of a number of cases that a diet which is 
beneficial at the start in a severe case and is accompanied by a loss 
of Avcight may, after a time, operate less favorably and 'that a still 
lower diet and a further loss of weight secondary to it are required 
before improvement is again apparent. 

In these instances it is conceivable that conditions witlrin the 
tissue cells, the muscles for example, may then approximate the 
condition of .so-called “basal metabolism” or even conditions of 
starvation. Under such circiunsbinces the products of normal or 
pathological metabolism which reach them may be better handled or 
removed. This has been an hypothesis in the treatment of diabetes 
which recently has had confirmation. The corollary to tliis principle 
possibly explains the beneficial action, within limits, of radium, 
arsenic, thyroid extract and .x-ray, the tissue cells in these instances 
being “wliipped up” to some sort of heightened metabolism or 
activity by tliese agents. Only in the event that such heightened 
cellular activity could keep pace with the access of fresh toxin would 
these agents prove of value on this hypothesis. ^ 

There can be no question furthermore from clinical grounds alone 
that in certain borderland cases exercise importantly influences the 
“rheumatic” symptoms and it is conceivable that ^ the ^ modus 
operand! here is much the same and depends upon the ‘ utilization 


of intracellular substances. _ _ _ _ • j c • 

The use of diet as advocated in this condition is not indefinite as 
directed toward tliinning the fat individuals and fattening the thin, 
but specifically to reduce a source of toxin. _ The possibility remains 
that in some unknown way reduction in diet may modify the flora 
of the intestine and that this modification may result in changes m 
their elaborations. There may be a reduced quantity of onctem 
split products of carbohydrate and protein. Again the beneh 
a reduced diet may be referable to the actual metabolism ot tne 
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THE SYMTOMATOLOGY AND TREATMENT OF 
ARTERIOSCLEROSIS.! 

By Willard C. Stoner, M.D., 

CLEVELAND, OHIO. 


It is not my purpose to go into the more complicated scientific 
aspects of cardiovascular disease, but to give a practical analysis 
of the problem as determined by the essayist's experience and the 
experience of men in practice. The writings on the subject are 
voluminous and the unsolved truths are legion. The facts loiown 
about what the disease is in its development, its causes, and its 
manifestations, are far outweighed by speculative theories; so that 
even though the condition has long been recognized, our knowledge 
of its intricate processes is as yet in the field of experimentation 
and discovery. 

Galen was the first to refer to the character of vessels, their 
softness and hardness, but not until comparatively modern times 
have we had an appreciation of arterial disease. Morgagni was the 
first to throw any light on the subject and the discovery of the 
circulation by Harvey led to a consideration of blood-pressure. 
Blood-pressure was first estimated by Hales, in 1727, in glass 
tubes, and the mercury column was not brought into use until 
about one hundred years later. The term arteriosclerosis was 
adopted by Lobstein in Paris in 1833, and it was von Basch, of 
Vienna, who by animal experimentation and clinical observation 
laid the foundation of our present-day knowledge of the problem of 
arteriosclerosis. In 1879 Mahomed, of Guj^’s Hospital, London, 
recognized the importance of rising blood-pressure and introduced 
the term pre-albuminuric stage of Bright’s disease, which cor- 
responds with the presclerosis tjqje and the hyperpietic tjqje of 
modern authors. Virchow, in his Archives, was the first to place 
arteriosclerosis on its modern basis. 

The problem of blood-pressure is not well understood, and 
today we are unable to say just what a normal blood-pressure is. 
However, there are many facts tliat we do know. We know 
that pressure rises with advancing years, that at birth, systolic 
pressure is in approximate range of 35 to 55, and that a systolic 
pressure of over 150 at middle life is not normal. We know that 
systolic blood-pressure tends to rise with advancing years, but 
diastolic rise is not proportionate; hence an increase of amplitude 
or pulse-pressure. It is impossible to formulate a normal curve of 
daily life, for so many mental and physical factors enter in that we 

' Rend by iiivitiition before the Northern Tri-State Medical Association, Toledo, 
Ohio, January 10, 191C, and Twelfth Councillar District of Indiana, Fort Wayne, 
Ind., April 12, 1917. 
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It is noteworthy that some cases of long standing involving clini- 
cally nothing more than the terminal phalangeal joints of the hand 
respond with as much difficulty as though more important joints 
were concerned and the whole health of the individual reduced in 
consequence. In other words the limited extent of an arthritis 
does not necessarily imply facility of treatment and conversely a 
widespread involvement may subside surprisingly easily. 

It should be borne in mind in considering responses of only 
moderate degree that they occur for the most part in patients the 
subject of chronic arthritis, generally of poor nutrition, and in the 
later decades of life'. It is of course precisely the most advanced 
and difficult cases which arc most ready to take up treatment and 
exceptionally is there opportunity to treat artlwitis unaccompanied 
by sequelm.*^ It is important again to emphasize the necessity of 
caution in carrying out treatment along these lines, as elsewhere 
discussed in detail. 

Conclusions. 1. Experiments are cited in which it has been 
possible to relieve patients of all or practically all, sjmiptoms of 
diffuse arthritis by a large curtailment of carbohydrate coincidently 
with the ingestion of fat in such increased amounts as to make up, or 
exceed this caloric deficit. ^^^Ien the protein intake has been kept 
approximately constant some such patients have actually gained 
weight wliile convalescing. This evidence by exclusion ascribes 
an injurious role to carbohydrate, is additional to that already 
published and is corroboratory of it. 

2. It is difficult to avoid the conclusion that fat, while it cannot 
be used with impunity in treating these cases, plays a relatively 
harmless role in marked contrast to carbohydrate. It can appar- 
ently be used in many cases to meet, more or less, the loss of weight 
which would otherwise ensue and in certain selected cases to meet it 
entirely or even to cause the patient to gain weight. 

3. The difference in the effects of large amounts of carbohydrate 
when ingested by normal individuals and by subjects of rheumatoid 
artliritis is not reflected in the carbon dioxide tension of the alveolar 
air under the limited conditions of the experiments. 


”The exact proportion of cases in which clinical benefit may be expected, 
be given, but is indicated in general with some of the determining factors m tne 
third proper, loc. cit. 
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kno%m, for our observtations liave been incomplete — autopsy find- 
ings have come too much in the terminal stages when the processes 
have been made obscure. In discussion of sjunptoms we will keep 
in mind the simple classification into two types, viz., the hj'per- 
pietic and the involutionary or decrescent form. The hj^perpietic 
form may occur, in fact more often does occur, independent of 
primary renal involvement, and is the type of case that the German 
school terms essential h,^’pertension. However, there is another 
group of cases under this type of hjqiertension without evident 
sclerosis that is secondary to renal involvement, and this group 
the Germans term nephritic hj'pertension. Osier as far back as 1898 
referred to this classification. Prof. Krehl, of Heidelberg, whose 
authority in these problems is beyond question, says we tend to 
attribute all cases of high blood-pressure to neplmitis, which is 
untrue. Stengel says that albuminuria in arteriosclerosis is not 
necessaril}’’ evidence of Bright’s disease. Tyson and Janeway are 
of the same opinion. Kidney function tests, careful clinical obser- 
vation in conjunction with pathological investigation, promises to 
give us a more definite understanding of this problem. In the 
decrescent form of arteriosclerosis the form that shows the sclerosed 
and atheromatous arteries with low blood-pressure frequently, the 
kidney process is the arteriosclerotic type more often and is not 
necessarily a badlj" diseased kidney. Osier refers to traces of 
albumin in elderly persons, and asks how many persons over 
fifty have kidney liistologically normal. The red granular kidney 
always gives a definite liypertension in contradistinction to the 
arteriosclerotic kidney, which is atrophic and is associated with 
low pressures. Mahomed was the first to recognize that certain 
cases of hypertension were not associated with renal disease, but 
considered them pre-albuminuric states. We now Imow that 
albuminuria in association witli hypertension is not necessarilj" 
Bright’s disease. 

Janeway found in making observations on 130 cases with blood- 
pressures above 200 that 17 gave no evidence of renal involvement, 
and later he says autopsies tend to prove that hyperpietic kidneys 
give little or no evidence of change. It is the hjqierpietic case that 
bears venesection well and is improved while the kidney mvolved 
case is not. Arteriosclerosis is a resultant of many diseases and 
conditions and docs not in itself give any specific SNTnptomatic 
scries. It has no uniform symptoms of its own, unless we accept 
tbe hypothesis of ^’'^rchow, who considered it an inflammatory 
process — an arteritis. He regarded it as an inflammatory disease 
of tlic arteries having a definite course with which was associated 
a slight temperature rise. Allbutt regards the s;\'mptoms of arterio- 
sclerosis a tangled skein, some of which have been combed aleady 
into order and others remain confused. Von Basch considered 
hypertension to be caused by sclerosis, and when not recognize 
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Cfinnot U'eigli acourateiy; so, at best, blood-pressure determina- 
tions can only be approximate. We know tliat we can have 
markedly sclerosed vessels witli low blood-pressure and very 
ingh blood-pressure witliout evident sclerosis, so that pressure 
elevation does not necessarily depend upon sclerosis. Even 
tliough blood-pressure be onlj' an a})proximate determination we 
have come to value the instruments of precision in its determina- 
tion so that the auscultatory method of determination of both 
systolic* and diastolic pressure lias become a routine in practice. 
Tlie normal diastolic pressure under middle life is approximated 
at 80 or 90 to a systolic of 125, and if over 90 is considered abnor- 
mal; then the ratio is diastolic to systolic as 3 to 4 and the pulse 
])ressure to systolic as 1 to 4. The factors bearing on blood- 
pressure, botli static and dynamic, are so complex, such as the 
volume of wave, the pressure, the tone and density of walls, the 
big pulse witli low ]n-essure and the thready pulse with high pres- 
sure, tlie eflect of meals, tlie time of day, the temperament or 
training of tlie individual, the viscosity of blood, lung capacit}', the 
hormones, etc., that certain able cxjierimenters doubt the value 
of all or any scientific gauge of blood-pressure, and if such be true, 
our finer distinctions or deductions made from changes in pressure 
must be more or less speculative. 

The modern tendency is not to regard arteriosclerosis as a disease 
but as an anatomical result of various pathological processes. A 
clinical classification given by Allbutt and accepted by Osier is: 
(1) high pressure arteriosclerosis (lij^ierpiesia and clironic renal 
disease); (2) involutionary or decrescent (senile); (3) infectious or 
toxic (typhoid, sj^ihilis, diabetes, lead). Hyperpiesia (Huchard’s 
preselerosis, von Basch’s latent sclerosis) goes over a period of 
forty to sixty years of age with an average duration of ten to twenty 
years, and tliis is the tj^pe that brings death by cerebral hemor- 
rhage or cardiac defeat. The decrescent form or senile form of 
arteriosclerosis begins at fifty or sixty and exists over an indefinite 
period. In eitlier form chronic renal disease may be present, but 
not necessarily so. Observation has shown tliat arteriosclerosis 
may uncommonly occur in early life. Von Romberg observed a 
case at the age of twelve years. Autopsy work in asylums has 
shown degrees of sclerosis not to be uncommon in young people. 
However, its character is fibrous ratlier than atheromatous. These 
cases are considered infectious in cause, and syphilis 'plays no small 
part aside from tlie acute infections and tuberculosis. The causes 
of arteriosclerosis are not within the scope of this paper, and 1 
shall take up a consideration of tlie symptomatolog}*. Adami says 
arteriorenal problems are the most complicated and obscure ni the 
whole of pathology, and if this be true of pathology it must be 
equallv true of etiology and symptomatology. . 

Just what part the kidney plaj’-s in cardiovascular disease is not 
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pressures, pulmonary edema is often associated. Emphysema is 
more commonly associated with the decrescent type of arterio- 
sclerosis, Bronchitis is more common in the h^qjerpietic type. 
Migraine is not uncommonly a forerunner of the hypertension tj-pe, 
but in the associated head pains, cerebral syphilis must always be 
considered. The vertigo of arteriosclerosis is supposed to be aural 
in type. Epilcptoid seizures are not uncommon in arteriosclerosis, 
especially the hjperpietic type, but here one must differentiate a 
degree of uremia with brain edema. Cerebral hemorrhage is the 
most serious aspect of hyperpiesia, for it often occurs before sub- 
jective symptoms and liefore vascular change is evident. The 
only warning maj'- be transitory numbness or slight mental con- 
fusion. These transitory phases may well be called intermittent 
claudication or angiospasm, and are more often associated with 
the hyperpietic type while aphasia is probably with the decrescent 
type. One not infrequently observes rather profound apoplectic 
seizures that regain consciousness and improve decidedly. No 
doubt this type case sustained a local brain edema or spasm of 
cerebral vessel (but this is questioned by certain authorities) or 
punctate hemorrhages that are not extensive. Molecular fatigue 
has been advanced as a probable cause of such attacks. Osier 
regards these attacks of paresis, \vhich are transitory, as resultant 
of vessel spasm, on the grounds that sclerosis encourages spasm. 
Russell holds the same opinion. Allbutt disputes this theory 
and says that, the sclerosed vessel is less subject to vasomotor 
change than the normal vessel, and if such, a cause were true we 
would have such phases frequent in normal individuals, and says 
that death in coma is due to increased intracranial pressure, which 
is not increased by constriction of a ve.ssel. Cases autopsied where 
these transitory phases were historical and where death was caused 
by apoplexy show numerous old punctate hemorrhages. 

Forbes Robertson says that after months or years minute hemor- 
rhages may be represented only liy tiny sclerotic patches, and in 
Ijrains of the insane such islets are often seen. The French have 
observed in doing repeated lumbar punctures in cases of Jn'gh 
blood-pre.ssure, the fluid is often bloody and shows signs of old 
hemorrhage, but 20 to 25 c.c. must be taken out to discover blood 
cells or hemoglobin. Other observers think these hemorrhages 
arc due to hemol>i;ic toxins, but this occurs in tlie nephritic tj’pe. 
The advisability of bleeding in an individual case of apoplexy is 
difficult to determine, and it is often remarked that it either kills 
or cures. The symptoms of the decrescent or involutionary t^-pe 
of sclerosis may lie nil, and this condition may not be incompatible 
with long years. Emaciation is generally evident and may be 
cachectic in character. When palsies occur they are atrophic and 
not hemorrhagic. This type of case is very commonly found in 
our asylums. The kidney is fibrosed and is a part of the general 
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in palpable vessels tliouglit it to-be regional, sueli as splanclinic. 
The same opinion was held by Huchard, who maintained that pre- 
sclerosis was immediate on sclerosis. The hyperpietic case may be 
witliout symptoms otlier tlian hj’pertension. When dyspnea and 
sternocardia are evident the case is no longer early. There is no 
question but tliat a hj^perpietic case can be detected when it is 
curable. The common subjective symptoms in association with 
hyperpiesia are substernal dfstress on exertion, transitory hitches 
in speech, vertigo, numbness of extremities, sometimes transitory 
paresis of hand or arm, tendency to tire, mental depression, insom- 
nia, headaclie, irritability, and often signs of nervous dyspepsia. 
If asked to describe his sj-mptoms the patient's story is often 
vague; he is cognizant of ailing but scarcely knows how, and feels 
tlie need of stimulation. It is this type of case that is often loosely 
diagnosed neurasthenia. TJie pulse-rate may or may not be 
increased but has a suggestion of hjq)ertension and extrasystoles 
are often present. 

The heart shows a degree of hypertrophy, more particular of the 
left ventricle, witli accentuated aortic second sound. Later, 
hjqiertrophy gives Avay to dilatation and mitral insufficiency is 
made eindent. The palpable arteries vnll have become thickened 
and tortuous. The large veins on hands show distention, and 
slight edema may be found on the anterior tibial surfaces. The 
urine may show traces of albumin witliout formed elements. The 
aorta is often dilated and tlie second sound becomes much clearer 
as it approadies the surface of the thorax. The elongation of the 
aorta permits falling of the heart base, so it assumes a more hori- 
zontal position, which tlirows tlie apex out. When atheroma is 
present tlie second sound may become more metallic. An accentua- 
tion of tlie aortic second must be differentiated from nervousness, 
and when normally tlie vessel is near tlie chest wall. Pulsus alter- 
nans is occasionally observed. These arrhi^tlimias are supposed 
to be caused by increased irritabilit}’- of the Jieart muscle under 
strain of hjqiertension, and are relieved by reduction of pressure. 
Galloping rhytlim is occasionally present. In some cases the 
aorta may be palpated in the episternal notch. The two radial 
pulses maj’^ show differences which suggests invasion of the sub- 
clavian by the atheromatous process. It is impossible to differen- 
tiate the syphilitic tjqie of aortitis from the arteriosclerotic in 
behavior, but pathologically the syphilitic more often invades the 
ascending portion of the arch. A widened aortic area on percus- 
sion is very commonly made out. Attacks of dyspnea are very 
common and are rather instantaneously relieved with nitroglycerin; 
the same is true of anginoid pains. However, some authorities 
take exception to calling them anginoid and use the term cardiac 
pain. A large percentage of these cases show tenderness on per- 
cussion over the precordium. In the paroxj^smal dyspnea of hign 


f 



STONER: ARTERIOSCLEROSIS 


699 


agemeiit rather than a particular drug. We must restrict the diet, 
particularly in respect to meats, condiments, stimulants, sugars, 
and fats. If obese, the cardiovascular mechanism will be relieved 
by reduction in weight. Many patients are greatly improved in 
subjective symptoms, such as dyspnea, cardiac pain, and fatigue 
on reduction of weight, which gives a corresponding and often 
disproportionate reduction in blood-pressure. In severe cases with 
obesity reduction may best be managed bj'' rest in bed over a 
period of months. Overeating, directly or indirectly, is a factor 
of no small importance in producing cardiovascular disease, be it 
due to putrefactive substances from the bowel or overtaxing of 
excretory organs by unused food material. I shall not enter into 
a detailed discussion on a dietary, as certain principles in feeding 
are to be observed with which we are generally acquainted, and 
the problem is more or less an individual one. Just how much or 
how little salt may be given in an individual case is often specula- 
tion. However, we do loiow that withholding salt in cases with 
edema or pre-edemic states gives encouraging results. Careful 
dietary, management, and well-regulated exercise will do much in 
the early cases of hyperpiesia, and no kind of exercise is better 
than walking. In the more advanced cases a period of rgst in . 
bed is essential, with warmth, passive exercises, and baths. A 
mild and equable climate with moderate elevation is desirable. 
Excessively hot baths are generally not beneficial and do not give 
substantial relief, and may give the patient discomfort. The desir- 
able bath seems to be neutral at about 33 ° or 34° C,, and gradually ‘ 
brought to 40°. Nearly all baths affect the cardiac mechanism 
and should be given cautiously. The advantages of treatment 
aside from careful regulation of diet, encouragement of elimination, 
and gradation of activity are probably overestimated. Authors 
disagree on value of warm or hot baths, but the tendency is to get 
away from the hot bath. The quantity of water taken depends 
upon the individual case; but speaking generally the liquid intake 
of the hyperpietic case should be restricted to or 2 liters daily. 
The radium bath (natural water) has become popular in the man- 
agement of these cases. It is claimed that it lessens viscosity of 
blood, increases diuresis, and encourages uric-acid elimination, and 
hence lowers blood-pressure. Electric-light baths have been 
advised but should be used in the same careful way as tub baths, 
starting at lower temperature and gradually increasing to 90 ° or 100 ° 
F. Electricity in the way of high-frequency currents is advised 
by some and discouraged by otliers. I believe the consensus of 
opinion is that it lowers peripheral resistance and, of course, lowers 
pressure. Venesection is of value in the high-tensioned case, is of 
value in warding off a crisis, and may be repeated at intervals in 
certain selected cases. It is a very simple procedure by placing a 
towel as a toiuniquet above the elbow, tapping the space at tJie bend 
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degenerative process. Softening of the brain occurs in this type, 
and. such an arteriosclerotic may exist for years, so that the old 
saying that a man is as old as his arteries is not quite true. Hemor- 
rhage is not common, but infarct emboli and thrombosis may 
occur. A large percentage of these cases show eye-ground changes. 
Such a patient’s mental state is dilTcrent from the hyperpietic’s in 
the fact tliat he becomes more or less passive while the hjqierpietic 
is given to spells of depression. The heart of the decrescent type 
is atrophic, in contradistinction the hypertrophic heart of the 
hjTierpietic type and the decrescent type rarely meets the cardiac 
defeat which is common in the liyperpietic. Arteriosclerosis 
advanced has no treatment, but the state of high blood-pressure 
whicli may be regarded presclerotic has. While it is not within 
the scope of this paper to consider causes, we cannot rationally 
discuss treatment without briefly considering etiology at least in a 
speculative way. The rise of blood-pressure in the liyperpietic. 
must be due to increased ]ieripheral resistance, and tliis must 
result from narrowing of the peripheral arterial tree or increased 
viscosity of blood, or botli. The constriction may be due to 
disordered metabolism or intoxication, which may act directlj" on 
tlie vasomotor centre or upon the vessels themselves. Hyper- 
pietic states arc amenable to treatment if taken early. Hence, 
our problem is to determine tlie degree or time of existence. The 
early case when jnit at rest in bed, with encouragement of elimina- 
tion, for a period of time, if favorable, will show a definite lowering 
of pressure, a lessened accentuation of the aortic second and a 
lessening of cardiac hypertrophy. I am sure it is the experience , 
of everyone who has observed tliese cardiovascular cases to not 
uncommonly find a return to apparently normal after an unfavor- 
able prognosis had been given. If this supposed early case does 
not respond to such management tlien we must conclude that the 
vascular system has sustained stresses that are not amenable to 
management and therefore tlie prognosis becomes less favorable. 
These patients must not be treated at tlie expense of their well- 
being. It requires extreme tact in rightly managing them, for 
there is a tendency to live around the blood-pressure and become 
very introspective. Immediately they regard themselves as 
candidates for apoplexy. They very quickly label themselves as 
high blood-pressure victims and become intensely neurotic. The 
blood-pressm-e estimations must always be favorable to their 
improvement. Here truly can we say tliat blood-pressure is a 
very diangeable tiling; that its determination can never be made 
definite; that our means of estimating are only approi^ate at 
best; that blood-pressure is a minor tiling; that tlie condition as a 
whole is our chief concern. It is our duty to take the patient from 
all strenuousness of life and discipline him in a regime which is 
favorable to 'improvement, for after all the problem is one of man- 
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at times are toxic. The principle to be adhered to in the treatment 
of arteriosclerosis is not the sclerosis but the morbid changes, be 
they toxic or otherwise. In the senile type we have nothing to 
treat because it is as natural as gray hair or arcus senilis. On 
general principles tonic treatment is indicated, and if hyperpiesia 
should develop, they should be managed as the hyperpietic. 


FOCAL SEPSIS IN THE GENITO-UEINARY TRACT AS A 
CAUSE OF CONSTITUTIONAL DISEASE.^ 

By B. A. Thomas, M.D,, 

PROFESSOn OF GENITO-URINARY SURGERY IN THE POLYCLINIC HOSPITAL AND 
COLLEGE FOR GRADUATES IN MEDICINE, PHILADELPHIA. 


The importance of focal sepsis in its relationship to the genito- 
urinary tract entitles it to a prominent position in the minds of 
internests, general surgeons, and the various specialists. 

Among the numerous septic affections involving the genito-uri- 
nary system which, untreated, are prone to lead to constitutional 
involvement may be mentioned acute hematogenous suppurative 
nephritis, pyelitis, pyelonephritis, pyoneplmosis with or without 
calculus, tuberculosis of the kidney, renal, and perirenal abscess, 
ureteritis, cystitis, especially the purulent type, prostatitis, seminal 
vesiculitis, epididymitis, orchitis, and uretlnitis. 

I have observed patients who have spent large sums for the 
correction of pyorrhea alveolaris and other dental disorders, when 
the real cause of complaint was centered in chronically diseased 
seminal vesicles. I have heard of a case on whom hundreds of 
dollars were spent for extensive crown and bridge work, when 
seminal vesicle medication and massage, or vesiculotomy or vesicu- 
lectomy, would undoubtedly have sufficed to eradicate the con- 
stitutional affection from which the patient suffered. I have 
treated patients, previously subjected to tonsillectomies unattended 
with benefit, so far as the chief indication for their performance was 
concerned, and observed immediate improvement when measures 
were directed to the diseased seminal vesicles. I have seen patients 
complaining of rheumatism, investigated by elaborate metabolic 
studies and placed on restricted diet lists, when vasopuncture and 
spermatocystic medication, or drainage of a seminal py’-ovesicu- 
losis, would doubtless have effected a cure. How many patients 
treated by the general practitioner, or for that matter by the 
internest, the general surgeon, the orthopedist, the neurologist or 
the psychiatrist, in om best hospitals, complaining of syanptoms 

•Read by invitation before the Philadelpliia County Medical Sociot 3 % April 12 , 
1910, and received for publication June 11, 1916. 
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of tlie elbow to bring out the vein, serubbing with alcohol, and 
inserting a needle of sufficient liunen to permit a free flow, which is 
encouraged by having the patient alternately close and open his 
hand. Bleeding is contra-indicated m cases of high pressure, 
with kidney involvement when there is a degree of anemia. The 
blood-pressure is lowered for only a short period, but a sense of 
relief is experienced from their pressure symptoms. It is contra- 
indicated in the decrescent form ndth low blood-pressure. In 
treating blood-pressure we must appreciate tliat the process is 
largely compensatory, and our interference should be cautious. 
Therefore, insofar as vasodilator drugs fail to relieve a cause as 
a toxin we must consider how much lowering of pressure in tliis 
way brings about good. However, if our experience teaches us 
that symptoms can be relieved and the patient be given no hazards, 
sjmiptomatic treatment is justifiable, and so long as we are unable 
to prove that their high pressures may be due in part at least to 
toxin irritating the vasomotor centre, it seems quite rational to give 
vasodilatatore, such as nitrites, even over an extended period of 
time if pressures are lowered and the patient is made more comfort- 
able without untoward signs, such as edema or a failing myocardium. 
Nitroglycerin in drop doses has a definite place in relieving cardiac 
or anginoid pains, and I not infrequently place it in a patient’s 
hands to be used cautiously when indicated. Just how so-called 
vasodilatators act is speculation. It is accepted that diastolic 
pressure is lowered, and tlie question is whether by peripheral dila- 
tation or splanchnic dilatation or by lowering cardiac energj’. 
We should watch not only our systolic but diastolic pressure when 
administering such drugs. At best, drug tlierapy is only an adjunct 
to the treatment of tliese cases. Mercury is employed, but in tlie 
non-sj’philitic case I have had no experience. lodids unquestion- 
ably have value if given intensively over a period of time witli 
alkalies even tliough animal experimentation is to the contrary, but 
we cannot compare normal with abnormal arteries. Just how 
is speculation, whether by lessening viscosity of the blood, bj- 
lessening spasm, or by excitement of the thyroid. The iodids may 
be given in combination with bromids. For a failing heart no 
drug is superior to strychnin. Diuretin is used in cases of anginoid 
pains, but I have seen no benefit from its administration. I have 
no experience vdth the antisclerotic serums, and the general impres- 
sion is that they are useless. Aspirin and sodhun salicylate lower 
pressure and have some value. Vasotonin, which is a combination 
of yohimbin and methane, has not proved useful. Fibrolj’^sin as 
having value is a question. ThjToid extract seems to be of little 
or no value. When unable to relieve peripheral resistance against 
a failing heart, digitalis is indicated. A good index is to administer 
digitalis when tire diastolic pressme is rising and pulse-pressure 
lessening.' Strophantliin or strophanthon may be employed, but 
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tion of the spermatic tract — the shreds originating in the vesicles — 
rather than a clu’onic process located in the prostate or posterior 
urethra. 

As a iiure gonorrheal cystitis is a condition that probably never 
occurs, so too are most infections of the seminal vesicles and pros- 
tate mixed. Indeed it is seldom that the gonococcus can be isolated 
from the vesicles either by massage or seminal vesiculotomy. On 
the contrary the vesicle is found to harbor a formidable arraj^ of 
pathogenic bacteria, among which may be named various strains of 
streptococci, pneumococci, staphylococci, colon bacilli, unknown 
Gram-negati^^e diplococci, corynebacteria, and tubercle bacilli. 
Undoubtedly in many patients tagged with the diagnosis of 
“gonorrheal rheumatism,” the gonococcus has ceased its onslaught 
and abandoned the trenches in the form of a chronic seminal vesi- 
culitis, in favor of a mixed infection, of which one or more of the 
above-mentioned bacteria are the chief offenders. The time is- 
ripe for the specialist as ivell as the general practitioner to appre- 
ciate the fact that bacterial foci, gonorrheal or non-specific, lurk- 
ing often for years, in the spermatic vesicles are frequent causes for 
constitutional disorders in the guise of “rheumatism,” articular 
and muscular, “rheumatoid arthritis,” “arthritis deformans,” 
“gout,” hypertrophic arthritis, pains and peculiar sensations 
referred to the perineum, hips, thighs, back, and suprapubic 
regions, also a retinue of psychic disturbances as queer impulses, 
bordering on suicidal thoughts, panicky phobias, prone to occur on 
bridges, boats, trains, and in churches and theatres, dreadful dreams, 
loss of thought concentration, indifference to occupation and a 
pcr\fersion of moral character substantiating, on a pathological 
basis, certain tenets of the Freudian theory. To be more specific, 

I have frequently observed patients complaining of urinary difficul- 
ties due solely to a chronic periseminal vesiculitis and infiltration 
about the trigone and vesical neck, resulting in ureteral irritation 
and compression, and more particularly retention of urine, in one 
instance amounting to 15 ounces. The jirevalence of epididymitis 
as a complication, more directly of seminal vesiculitis than of 
urethritis, has already been mentioned, hloreover, in this con- 
nection it should be mentioned that in the author's experience 
fully 50 per cent, of patients having passed through an epididymitis, 
cxliibit a stricture of the vas deferens between the neck of the 
scrotum and the seminal vesicle, accounting in bilateral cases for 
a high percentage of sterility, not amenable to the operation of 
epididymovasostomy. Among other serious, if not constitutional, 
diseases Avhich I have obserA'cd to be due to spermatocystitis are 
synovitis, arthritis, osteoperiosteitis, cystitis, pyelitis, pleurisy, 
endocarditis, general cutaneous eruptions, spermatorrhea, impo- 
tence, neurasthenia, and a plethora of nervous and mental condi- 
tions. Thus ill comparison with diseased tonsils and pyorrhea 
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possibly referable to diseased urethral adnexa, ever receive an 
examination by rectal palpation, etc., or if so by any one 
really qualified to express an opinion? Assuredly, the average 
hospital resident, to mention -the least, knows little or nothing, 
clinically, about inflammatory prostatic involvement, much less 
disease of the seminal vesicles. The above assertions are made in 
no spirit of vindictive criticism, but solely with the desire and hope 
that the profession generally may be awakened to a realization of 
the fact that chronic seminal vesiculitis is a far more prevalent 
disease than the average physician surmises, that it is not accorded 
the consideration its medical im])ortance demands, and that it 
masquerades under a manifold symptomatology finding its expres- 
sion ofttimes remote from the urinary tract. In view of the high 
percentage of the male population who have had gonorrhea, and 
realizing that 90 per cent, at least of these have had posterior 
urethral involvement, it must be apparent to everyone that, eom- 
paratively, there are few men who have not experienced a sperma- 
tocystitis. 

The time has arrived for everj’’ practitioner of medicine to recall 
the anatomy of the spermatic tract — ^\'esicle, ampulla of vas, and 
ejaculatory duct. Three facts stand out preeminently: (1) the 
tortuous nature of these tubular structures, presenting an extensive 
mucous surface fitted with ramifying diverticula, characterized by 
minute cellules and ridges, rendering the tract, when infected, the 
worst drained of any in the human body; (2) a most complex and 
delicate nervous mechanism, filaments from the hjqjogastric plexus 
penetrating intimately the muscular and mucous coats of these 
delicate spermatic tubular structures. Thus owing to the correla- 
tion of the prostatic, vesical, pelvic, sacral, lumbar, and hypo- 
gastric nerve plexuses the occurrence of pains referred to the anal, 
perineal, genital, iHqiogastric, and lumbar regions, also to the hip- 
joint, sacro-iliac sjuiclwondroses, and the thighs, becomes readily 
explainable; (3) the gross anatomical relationship, rendering these 
structures, on account of a more or less inaccessible situation, 
difficult of treatment, either conservatively or radically. 

It is almost incredible that the seminal vesicles so closely asso- 
ciated with the prostate should have escaped so long consideration 
in investigation of the pathology of deep uretlwal infection while 
the prostate has been so thoroughly studied. Indeed in text-books, 
universally, the vesicles have been alluded to casually or entirely 
neglected; yet I believe that they share in infection equally as often 
as the prostate, and are far more prevalent septic foci as causes for 
certain neurological and constitutional disorders. 

EpididjTuitis is always associated with a spermatocystitis on the 
affected side, and recurrent epididymitis is invariably caused by a 
lingering infection of the seminal vesicle. The gleety discharge of 
a protracted gonorrheal infection is commonly due to a latent infec- 
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Case III. — A., Jr., aged thirty years, in the course of a 
posterior gonorrheal urethritis, on the twentieth day of his illness, 
developed cystitis and a left-sided spermatocystitis and epididymitis : 
on the twenty-sixth day pleurisy, and on the twenty-eighth day a 
ureterop 5 ’'elitis of the corresponding side. On the same day the 
patient received 4 c.c. of antigonococcic serum. Next day the 
urine was much clearer and the following day the patient felt much 
better, although pleuritic friction rub was still audible. Three 
days after the first injection he received a second dose of antitoxin. 
Two days later temperature, pulse, and respiration were normal and 
all signs of the more serious complications had disappeared. Eight- 
teen days later local uretliral treatment in the form of massage 
and irrigations could be resumed and eighteen days subsequently 
not a shred or pus cell could be found in the morning urine. 

Case IV. — C. J., aged twenty-eight years, came to the hospital, 
complaining of impotence. History elicited the facts that he had 
passed through three attacks of gonorrhea, once complicated with 
bubo; He had marked frequency of urination, rising six or eight 
times at night. The patient called attention to vague pains, loss 
of weight and vigor, disability from work, and nervousness to the 
point of tremors. Per rectum, both seminal vesicles were palpable 
and doughy and the prostate slightly boggy, especially on the right 
side, where it was subsequently discovered that he had a stricture 
of the vas deferens. The gonococcus serological test was weakly 
positive and the Wassermann negative. Vasopuncture for medi- 
cation of the seminal vesicles, followed by sounds, irrigations, and 
a tonic for six months restored his pus tubes apparently to a normal 
condition, and at least rendered him potent sexually. 

Case V. — ^F. R., aged forty years, contracted gonorrhea for the 
first time sixteen years previously; was reinfected four years later, 
developed a prostatic abscess six years thereafter, and has had 
repeated attacks of epididymitis on both sides. One year ago the 
patient developed heart trouble and at present is practically bed- 
ridden with a recurrent attack of epididymitis of ten days’ duration. 
On examination the right epididymis was found enlarged and sub- 
acutely tender; the left nodular but not tender. Per rectum the 
prostate and seminal vesicles on both sides were a mass of clmonic- 
ally inflamed and tender tissue. The urine was cloudy and full of 
shreds and pus. The heart was markedly dilated and associated 
with valvular disease and insufficiency. Blood-pressure averaged 
230 (systolic). Wassermann was negative, but gonococcus sero- 
logical test resulted medium positive. Treatment consisted, on the 
subsidence of the epididymitis, of massage and Janet irrigations, 
supplemented with an alternation of gonococcic and autogenous 
bacterins. For a time the patient showed some improvement, and 
he has been reported (a year later) to be still alive. 
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alveolaris, cryptic or septic infection of tlie seminal vesicles runs 
high, and I am not at all convinced that the greater evil does not 
rest with the vesicles. An abstract of a few case histories may be 
of interest: 

Case I.~P. H. B., aged forty years, had gonorrhea twenty 
years ago, followed by strictures, but claims he was all right until, 
four years ago, when, after resumption of passage of sounds on 
himself, suffered an attack of uretlu-al fever and urethral discharge 
lasting two or three weeks: Remissions of the discharge occurred 
and coincid'ently “rheumatism"’ of tlie hips and tremors of the 
thighs, associated vdtli itching about the rectum for the past year. 
Patient is also troubled with some frequency of urination, and a 
few floating shreds are present in the urine. Sounds (Nos. 25 and 
29 F.) passed easily through the posterior urethra. Rectal palpation 
revealed a palpable and tender right seminal vesicle, and the urine 
•voided after massage showed an average of fourteen pus cells to the 
microscopic field. 

Three months pre\dously the patient had undergone a tonsillec- 
tomy, and recentlj' an elaborate metabolic study and dietary- 
precautions without material improvement. Under vesicular and 
prostatic massage with Janet irrigations and bacterin therapy, the 
pus cells in four weeks were reduced to five or si.v to the microscopic 
field and the tremors of the thighs had disappeared. Treatment 
was kept up for a few months and the patient discharged for the 
summer. Seen one year after liis first visit he stated that, aside 
from a slight attack of “rheumatism” about six weeks after under- 
taking treatment, he bad been free of attacks, with one exception, 
that occurring during the summer while in California. 

Case II. — ^A. C., aged twenty-eight y^ears, contracted gonorrhea 
j’-ears ago, the attack lasting eight months; second attack four 
years ago, complicated by a bilateral epididjunitis. His chief 
complaints were pain in the back, described by an orthopedist 
as relaxed sacro-iliac joints, premature ejaculations, and pain in 
left testicle, for which a well-known general surgeon had performed 
a varicocelectomy unattended by any relief. The general practi- 
tioner referring the case had prescribed nerve sedatives and given 
hygienic instructions. On examination per rectum the regions of 
both seminal vesicles were infiltrated and presented finely nodular 
or irregular areas. JBotli regions were abnormally tender and tlie 
prostate seemed to be uninvolved. Both epididyunes were enlarged 
and nodular. The urine showed shreds and many clumps of pus 
cells after spermatocystic massage. The gonococcus serological test 
resulted weakly positive. Treatment consisted in periodic massage, 
irrigations, urethral dilatation and bacterin therapy. In less^than 
a month, in patient’s own words, he felt "very much better,” and 
in less than two months he was discharged, apparently'^_cured. 
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roseola (Fig. 1). This opinion was concurred in by Dr. Jay F. 
Schamberg. The administration of antigonococcic serum on three 
occasions in the course of eight days, possessed an immediate and 
speeific effect and the eruption had completely disappeared bj'^ 
the end of two weeks. At this time also the gonococcus serological 
test beeame negative. Subsequent treatment for a few weeks was 
devoted to the strieture and chronic posterior urethritis. 



Fig. 1. — H. S. Gonorrheal roseola of two weeks’ duration. (Photojrraph of colored 

drawing.) See Case VIII. 

Case IX. — ^E. I. B., aged thirty-five years, was referred to me 
with a “rash all over the body,” of tlwee weeks’ duration, with the 
history that he had three small chancres seven years previously, 
when he had his first attack of gonorrhea. He admitted four 
attacks of urethritis, the last two months ago or five weeks prior 
to the present cutaneous eruption. Temperatm-e and pulse were 
normal. The epithrochlear lymph nodes were palpable, but the 
postcervical were not. The entire body, excepting face and palms, 
were covered with pm-point to 2 mm .-sized, punctate, bright red 
papules, each with definite infiltration (Fig. 2). Tile urine was 
cloudy and contained many heavy shreds. Per rectum the prostate 
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Case VI.— J, McC., aged tliirty-jBve years, acknowledged gonor- 
rhea seven years before. At the time of his visit to the hospital he 
complained of pain in the left ankle and heel, also the right foot. 
Examination revealed a clironic prostatitis and a palpable and tender 
left seminal vesicle. Urine showed few shreds, but massage and 
microscopic examination of the subsequently voided urine demon- 
strated twenty pus cells to the one-sixth objective field. Wassermann 
and gonococcus serological tests were negative. Under massage, 
irrigations, and bacterin therapy in less than two weeks the left 
foot showed improvement and he was much better generally. 
This patient has been under treatment less than two months, and 
although he is not yet well, he is greatly improved in every respect. 
The prostate and vesicles appear normal on palpation and the 
urine is perfectly clear. 

Case VII.-— A. L., aged fifty-five years, father of two healthy chil- 
dren. His chief complaints are dragging pains in both groins, lack of 
vigor physically and mentally, dark rings under eyes without cause, 
and a uretirral discharge. Admitted having had gonorrhea thirty-five 
years ago and was treated four or five weeks. Patient stated that 
discharge appeared three months ago, associfited with severe sharp 
pains in rectum; dragging pains in groins occurred only two weeks 
ago. He has no frequency of urination, but decided urgency. On 
rectal palpation, the prostate was not found to be enlarged, but 
considerable infiltration and induration of tissues in region of 
seminal -vesicles and neck of bladder were demonstrable; moreover, 
microscopic examination of the urine after massage showed an 
average of twelve pus cells and many clumps of pus to the one-sixth 
objective field. Urethral examination revealed a chronic posterior 
urethritis and 15 ounces of residual urine. The Wassermann was 
negative, but the gonococcus serological test was weakly positive. 
This case is obviously one of retention of urine due to urinary 
obstruction on account of a seminal perivesiculitis and pericystitis. 
The usual treatment directed to the seminal vesicles and posterior 
urethra has already resulted in considerable improvement, although 
the case was seen only ten days ago. 

Case VIII. — ^H. S., aged twenty-seven years, admitted gonor- 
rhea for the first time five years ago, witli two recurrences since, the 
present attack being of two months’ dm-ation. A slight muco- 
purulent discharge was present at the external urinary meatus. 
The urine was full of slireds and rectal examination demonstrated 
a prostate normal by palpation, although subsequently a stricture 
of large size was found in the posterior urethra. Altliough the 
patient received no drug other than salol, ten days after his first ' 
visit, he called my attention to a punctate, papular eruption on the 
arms, which in the course of two -n^eeks developed into a general, 
papulosquamous roseola, which after negative Wassermann and. 
positive gonococcus serological tests was diagnosed as a gonorrheal 
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1888 in directing attention to the importance of spermatocystitis, 
the significance of its pathology and symptomatology and the 
demonstration of an operative procedure of merit, also to Fuller 
and Belfield in this country, for popularizing the operative treatment 
of this obdurate disease. 

It is undoubtedly true that the vast majority of patients who fall 
victims of gonorrhea, complicated by seminal vesiculitis and pros- 
tatis, sustain what is commonly known as the catarrhal form, and 
the inflammation, after running its usual course, ends in resolution. 
Again in those men suffering from a more deeply seated form of the 
disease, proper massage and total irrigations suffice in most cases to 
effect a satisfactory cure. Thus operation should be considered 
only after massage has failed and since the particular operative 
procedure to be adopted depends upon the morbid process present 
in the vesicle, vas or ejaculatory duct, it behooves the surgeon to 
ascertain the nature and extent of the pathological lesions present. 
This knowledge may be acquired by rectal palpation, massage, 
microscopic examination of the expressed vesicular content, bacterio- 
logical examination, needle puncture of the vas in an attempt to 
detect strictures by the injection of solutions of sterile water and 
methylene blue and occasionally by roentgenography of the vesicles. 
Dependent upon the information obtained, massage and irrigations 
with or without bacterin therapy, vasopuncture, and spermato- 
cystitic medication, repeated if necessary, vesiculotomy and vesic- 
ulectomy must be done in indicated cases, if we hope to eradicate 
this intractable disease and avoid, in many cases, systemic invasion. 


HEAD COLDS FEOM THE STANDPOINT OF THE INTERNIST: 

THEIR RESULTS AND TREATMENT. 

By Tiioj^ias F. Reilly, M.D., F.A.C.P., 

PROFESSOn OF APPLIED THERAPEUTICS, MEDICAL DEPARTMENT OF FORDHAM UNIVERSITY 

NEW YORK. 

Head cold, variously denominated coryza, catarrh, la grippe, etc., 
is such a common complaint in this latitude that one is almost 
disposed to think of it as a necessary evil. How few ever consult 
a phj'^sician for this ailment. Yet unquestionably it is the cause of a 
vast monetary loss as well as an inestimable amount of suffering and 
pain. In 1911 the Boston Board of Commerce instituted an inquiry 
into the economic loss of colds, both as to time and money, and the 
results are rather startling. It was found that one-half of the 
population of Boston suffer from a cold during six months of the 
year. One-fifth of the population are absent from work all of the 
time as a result. 
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felt normal, but both seminal vesicles were enlarged, hard, and 
unduly sensitive. The Wassermann was negative, but the gono- 
coccus serological test resulted weakly positive. No subsidence 
was noted in roseola for two weeks under the usual treatment, 
including gonococcic bacterin, when bilateral vasopuncture was 
performed and both seminal vesicles medicated with a 10 per cent, 
solution of collargol. Ten daj^s later the eruption was scarcely 


Front view. Back ww. 

Fig. 3. — E. I. B. Gonorrheal roseola of three weeks’ duration. See Case IX. 

visible. Although from this time on, the patient never exhibited a 
return of fmther constitutional trouble, in view of a persistent 
nodule in left vesicle and an excess of pus in his urine after massage, 
he has been advised to have a repetition of vasopuncture or seminal 
vesiculotomy or vesictilectomy. 

The medical profession owes a debt of gratitude to Jordan 
Lloyd of Birmingham, England, for his pioneer work as far back as 







REILLY: HEAD COLDS 


711 


Undoubtedly, there is a definite bacteriological basis for this group- 
ing, but until the matter of origin is settled one must be content to 
follow a clinical classification. 

For purposes of general discussion one may divide these colds into 
three classes: (1) mild; (2) moderate; (3) descending. 

1. Mild, with little or no discomfort, limited to the nasal mucous 
membrane and associated with a watery discharge and slight 
headache for part of a day, followed by slight mucopurulent dis- 
charge; very often this slight discharge is associated with a few 
drops of blood. After the second or third day the discomfort is 
scarcely noticeable, and if questioned a week or so later the patient 
must plainly make an effort to recall the cold and the bleeding. In a 
fair proportion of these cases, somewhere between the fourth to the 
eighth day, there develops an attack of muscular pain and soreiiess 
— a variously denominated lumbago, stiff neck, pleurodjmia, or mus- 
cular rheumatism — and, curiously enough, the patient states that he 
thinks he has taken cold, although apparently he never associates 
the head cold and the muscular pain. This is somewhat analogous 
to the nephritis developing three or four weeks after the onset of 
scarlet fever. In some instances the pain is spontaneous; in others 
the myositis seems to be present onlj^ when the patient makes some 
sudden effort, as in stooping, etc. These pains persist for a varying 
period — usually two to five days or more — and then generally, but 
by no means always, disappear. The head colds contracted in the 
spring seem to be more commonly followed by these symptoms than 
those occurring in winter. This pain is evidently due to a toxemia 
resulting from the nasal infection. After many inquiries I have yet 
to see an attack of rheumatic fever follow such a cold. Possibly the 
infecting agent is not sufficiently virulent. 

The relation which these backaches and so-called muscular pains 
bear to nose cold must have been observed an innumerable number 
of times, yet I am not cognizant that this fact has been pointed out 
in the literature. It is true that Rosenow believes that he has dis- 
covered cocci in the muscles in cases of lumbago, etc., consequent 
to disease of teeth and tonsils, but I do not find anyone who has 
done so after a rhinitis and yet there is no reason why they should 
not be present after such infection. The ache, when it does occur, 
is evident in nearly every instance before the eighth day from the 
appearance of the first symptom. Of course, there are plenty of 
such colds that are never followed by painful attacks, but aside 
from those aches manifestly due to mechanical causes and gaseous 
distention, most of the so-called muscular rheumatism will be found 
to folloAV Avithin a AA'eek or tAA’-o of a head cold. The clironic cases 
are doubtless connected with old sinus infections. 

Sometimes nerA^es, such as the sciatic or brachial, are aflected, 
and a true neuritis folloAA's. Since I haA^e thought along these lines, 
it appears that mo.st of the Iiitherto unexplained cjises of sciatic 
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Among six luindred employees of large concerns, such as depart- 
ment stores, there was an average of six days’ absence from work in 
six months as a result of colds, making an economic loss of S21 
apiece, exclusive of medical attention. In addition there was a 
loss of energy amounting usually to S3 apiece, making a S1200 loss. 
Those from thirty to forty years of age, the most valuable period 
of life, were the worst sufferers. 

By head cold, of course, I do not mean ei^idemic influenza — ^real 
la grippe, with Pfeiffer bacillus— that is an entirely different disease, 
and I hope that no one will understand that I am discussing it. 

As to the cause of most if not all of these colds I think there can 
)je but one answer, and that is that they are infections. IVhen one 
in a family contracts such an attack, then practically every other 
member of that household, as well as most of those who come in 
contact with them, will be affected within a short period. lYhether 
the cause be a coccus or an unfilterable virus, as some think, cannot 
as yet be determined, but the evidence is overwhelmingly in favor 
of infection. It is true that draughts, congestion, etc., favor the 
entrance or at least i)repare the soil for the invader, probably already 
there awaiting for a suitable culture media. That there are certain 
cases associated with food allergies, such as those following ingestion 
of eggs, meat, etc., there is not much doubt, but they are in the 
minority. People of a gouty taint probably acquire them in this 
manner. Some individuals who have these colds frequently have a 
chronic sinus that infects the narcs at stated intervals, but the 
majority are contact cases. 

In this connection it might be well to state that three years ago, 
at the suggestion of Dr. Luckett, attending surgeon at the Harlem 
Hospital, I investigated a series of postoperative pneumonias 
occiuring in the hospital. I found that in every instance the 
anesthetist or attending nurse — generally the anesthetist — ^was suf- 
fering from an infectious rhinitis, usually of the second type described 
below. Cultures in a few instances showed pneiunococci, but 
nothing definite was ascertained by culture methods. I have since 
seen several cases of postoperative pneumonia, and in almost every 
instance have been able to establish that the anesthetist suffered 
from a severe head cold. I find that for years the fact has been 
observed that postoperative pneumonias occur very frequently in 
groups, which have been charged up to cone infections, etc., but I do 
not Ivnow if anyone has accused the anesthetist before. 

In the diagnosis it may be argued that bacteriological examination 
should be made in each case, inasmuch as there is no agreement as to 
the exact causative agent, such work would be futile in practice at 
the present time. Clinically, the vast majority of the cases fall in a 
few groups, the general character of each being the same but modi- 
fied by the peculiarity of the individual. At one season one group 
will prevail, and at another season there will be another picture. 
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a cure for a head cold in the sense of a specific, yet it were just as 
logical to say that because we have uo specific for pneumonia, 
typhoid fever, etc., that we cannot do anything for them. We can 
at least lessen symptoms, prevent complications, and hasten 
recovery. All of these things we can do for head colds, and it is of 
just as much importance to treat them as the infections mentioned 
above, because they are of more importance in the aggregate, both 
as to number and complications, than any other single infection, be it 
typhoid fever or tuberculosis. This may seem a startling statement, 
but if one considers their great frequency, the complications — the 
otitis, mastoiditis, and other sinus involvement — and the disability 
as already mentioned it will not appear to be an exaggeration. 

Treatment. There is no sound bash: for believing that any of 
these colds may be aborted, although many have fond delusions of 
so doing. 

Before discussing the special methods of treating it seems proper 
to discuss the general hygienic measures. 

When the patient comes on the first day of the disease the diet 
should be restricted, i. c., he .should strive to get up from the table 
hungry. Curiously enough, at the commencement of these colds 
many people have a prodigious appetite. Partaking of large quanti- 
ties of protein food unquestionably increases the nasal congestion. 
Purgation early and often should be practised during the first few 
days, as by its derivative effect the turgesccnce of the turbinates 
is markedly lessened, and for that reason the headaches are usually 
much relieved on free purgation. 

Mo.st physicians prescribe one cathartic at the commencement, 
but it should be repeated on alternate days in cases that do not clear 
up promptly. A hot mustard foot bath also acts as a derivative, and 
is particularly valuable on the first and second day of the cold. 

The stereotyped advice should always be given to avo'’d draughts, 
wet feet, and crowded places. Many a pneumonia has followed in 
the wake of a coryza after the patient has returned from a theater 
or other crowded place. 

Tobacco must be interdicted for a few days at least. Alcohol in 
the form of beer, whisky, or rum is absolutely contra-indicated. 
The old notion that hot toddy helped a cold is due to the fact that the 
patient forgot his aches and troubles more quickly under tlie nar- 
cotic influence. The sweat and few extra liours in bed undoubtedly 
make the patient feel better and liasten recovery, l)ut any other 
diaphoretic agent would do the same, cTud do it more safely. A hot 
lemonade is quite as efficacious. 

In all disease of the mucous membranes it is a well-known fact 
that nothing so much impedes recovery as the toking of even stnall 
quantities of beer or whisky,' and this should be particularly im- 
pressed on the patient when such cases do not readily respond to 
treatment. 
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and brachial neuritis occurring in hospital practice have followed 
^vithin a week or so after a catarrhal cold. In two instances, treat- 
incnt directed to the nasal infection brought about cure after other 
measures had been absolutely unavailing.^ It is not intended to 
maintain that all forms of brachial and sciatic neuritis are due to 
head colds, but they are at least a frequent cause. In a few cases 
I have been able to associate a similar relation of cause and effect 
betveen the onset of head cold and a phlebitis occurring in the 
varicose veins of the leg. Whether or not this was only a coincidence, 
the number of cases has been too small to determine definitely. 

2. The vwdcratchj severe eases begin in the same way as the mild 
cases, but in a day or two the discharge becomes muco-purulent, 
and later purulent, often excoriating the skin and mucous mem- 
brane; there is loss of the sense of taste and smell, and sometimes 
marked sinus or midflic car invoh'ement. In the first day or two of 
these cases, there is usually some muscular soreness and pain, but 
it is general in character and passes off by the third day. It is not 
common to find it appearing after the fourth day, as in the mild 
cases above mentioned, fdthough sometimes it does occur and then 
it is apt to be very persistent. The total diu-ation of the average 
case in this group is from ten to twelve days. 

3. The ihird or descending group begins as the last-named tjqje, 
but steadily invades the other tissues farther down: (1) the throat 
and pharynx, as evidenced by pain and soreness in swallowing, and 
(2) by the third or fourth day the bronchi are invaded and there is 
well-marked cough and expectoration. In some individuals this 
sequence follows every head cold no matter how mild it maj' be. 
Most if not all the office cases of bronchitis that one ordinarily 
sees through the winter season come with just such a history. The 
sjTnptoms and cliirical coiuse of such attacks are so well known that 
a further description is unnecessary, and it is only mentioned here 
because it is part and parcel of the head cold, and to point out that 
its rapid cure depends on treating the original focus of infection in 
the head. 

As has been stated, the average patient rarelj’^ consults a ph^^sician 
for a head cold (1) because he has been told so frequently by phy- 
sicians themselves, or by the altruistic paper-writing physician of 
the daily press, that there is no cure for this affection; or if he does 
perchance go to ’a physician he is usually dismissed with a pre- 
scription for some capsules which, on reading, he finds^ contain 
phenacetin and aspii-in, and he is advised to take quinine or a 
Do'f'er’s powder at bedtime. As a consequence of this advice he 
does not see much difference in the duration or severity of the attack 
as treated in this way and when treated according to his own 

custom, so he does not try again. 

Now, while it is true that, excepting those who claim such mar- 
velous results from specific vaccines, there is no one who can claim 
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due nature has cleared up most of these cases so that it is difficult 
to decide what effect has been produced. Whether their continued 
use at the approach of the fall and winter season will pre^'ent sub- 
sequent attacks is also a matter that must always be open to ques- 
tion, as nature sometimes herself protects. Personally, my results 
with vaccines, either as a curative or a prophjdactic measure, have 
not been successful. 

Practically all of those who consult a physician for this complaint 
do not do so until after the second day of its invasion. At this 
time, again, the h3"gienic advice mentioned above should alwaj^ be 
• given. If there be much general soreness or pain, acetphenetiden 
maj’^ be added to the acetyl acid salicjdic, but the atropin is useless. 
However, in these 'cases the local treatment is by far the most 
important. It has been mj'- habit to begin with an alkaline spray 
under fifteen to twentj'’ pounds air pressure. This is alwaj^s followed 
b.v a free exudation of mucus. This is repeated until a mild blowing 
of the nose is not followed bj'^ mucopus. 

In verj^ sensitive nostrils a spray of 0.5 per cent, cocain may be 
emploj'ed previously, but I have rarely found it necessaiy. If there 
be much headache or face pain an adrenalin spra,v of Tsrkoi) is 
emploj'-ed; usually this is not necessary. Ordinaril.y after the 
alkaline spray the following spraj^ is used: Acid, carbolic., TUiij; 
iodin, kalii iodid., aa gr. vj; aqua menth., glj’cerin., aa qSs; aq., 
q.s. adoiij- This is spra.yed until it reaches the throat. 

After this an oil spraj^ is emplo.yed for about two minutes. The 
composition of this oil spraj'' is as. follows: 01. cloves, lUx; campho- 
menthol, gr. xxiv; ol. pinus sjdvestris, Tffxx; liq. petrolatum, q.s. ad 

O ^^,1 ' 

All of this treatment does not consume more than five minutes 
when an electrie power pump is used. 

these measures one does not intend to destroj'-all the germs but 
rather to lessen their virulence and provide drainage, sound surgical 
measures in aiw infection. When the infection has traveled to the 
bronchi these cases are usually treated b.v various expectorants and 
narcotics. 

No one can gainsa.y that such expectorant medicines do pro- 
duce good results in the wa^^ of alleviating s.vmptoms and ha.stening 
recoveiy, and they should be always empIo.yed, even though their 
efficiency cannot be determined or proved by animal experiments. 
Certain it is that if one examines the nose of the average patient who 
presents this sequence of cor^'za, tracheitis, and bronchitis he will find 
there is mueh inffaininatory reaction still present in tlie nose several 
days after the nasal s.ymptoms have subsided. In all of these cases 
of bronchitis, if the nose be treated in the way outlined above in 
addition to the internal medication by ex-pectorants, the patient 
recovers in a little over one-half the time that is required when only 
internal medication is employed. 
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Qninin. I suppose that two-thirds of the profession prescribe 
quinin in the early stages of these complaints, and some continue 
its use throughout. Certainly, there is no agent which so quickly 
congests the mucous membranes of the tract as quinin, and some- 
times even in small doses. One can understand the homeopath 
prescribing small doses of quinin on the Hahnemannian principle 
that slight congestion will relieve intense congestion, but from any 
other view-point it is difficult to see the raiionalc of its action. 
There are millions who swear bj’ it, as I suppose there were millions 
who vouched for the value of blood-letting, antimony, etc. Per- 
sonally, I have never seen any good from its use, although I have 
used it often and in various doses; and I have often seen harm 
follow its use. 

Dover’s powder is still used at the onset, oftentimes with the idea 
of aborting tlie cold. Unfortunately, medicines can rarely strangle 
germs. It is not as popular as it used to be, possibly because more 
people now seem to be susceptible to the disagreeable after effects of 
opium than formerly, or because of the anti-opium hysteria which 
has spread over the country. I haA’e never satisfied myself that its 
benefits equalled its disadvantages. 

Acetyl acid salicylic, I believe, does relicA'C symiitoms, and in 
small doses it does not congest the mucous membrane seriously. 
In some patients relief is undoubtedly afforded by atropin. Under 
the title of rhinitis tablets this medication is much in vogue. The 
well-known combination of quinin sulphate (i grain), fluidextract of 
belladonna grain) , camphor (j grain) makes the practitioner feel 
that he is orthodox in using quinin and camphor in treating a cold; 
but it is the atropin that produces the results. The dryness of the 
mucous membrane that follows its use causes most people, after a 
time, to discontinue it. In order to obtain good results it must be 
given early in the attack, i. c., Avithin the first twelve hours, and 
repeated eA^ery half hour or so until the physiological effect is pro- 
duced. Of course, it does not cure the cold, but it alleAuates the 
most prominent symptoms of coryza during the first day or tAA'o. 
After that the disease runs as before. It is useless in the moderate 
and descending types of the disease. When the profuse AA’atery 
discharge is very troublesome a poAA'der consisting of bismuth suh- 
nitrate (dr. ij), starch (dr. j), gum arabic (dr. ss), Avith menthol 
(gr. ij) or antipyrin (gr. x), may be snuffed up. This almost ahvays 
grtes considerable relief. 

Much has been said of the use of A’^accines in this complaint, but it 
is difficult to judge of theu' effect because the A’^ast majority of the 
cases are in the A^ery nature of things better before a second injection 
may be made. If one takes the standard laid doAAm by Wright and 
his folloAv'ers, who state that there is no marked improvement in the 
opsonic index in the A'accinated before a period of from four to seven 
days afterthe first injection, then by the time the second injection is 
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THE DIAGNOSIS OF MELANOMA (MELANOTIC SARCOMA) 
BY MEANS OF THE RESULTANT EFFUSIONS. 

By Charles C. W. Judd, A.B., M.D., 

ASSOCIATE IN MEDICINE, UNIVERSITY OF MARYLAND MEDICAL SCHOOL AND ‘ 
COLLEGE OF PHYSICIANS AND SURGEONS OF BALTIMORE. 

(From the Medical Service of the P. & S. Division.) 

Melanoma, though not a rarity, is a malady of more tlian pass- 
ing interest, both clinically' and pathologically, and the diagnosis, by 
no means difficult histologically, is not always recognized without 
surgical intervention during life. Any method, therefore, which 
throws light upon its presence without the necessity of an otherwise 
advisable exploratory operation saves the patient a needless ordeal 
and is a welcome aid to the internist. 

The laboratory ‘findings of the effusions obtained by paracentesis 
for therapeutic purposes in the two following cases were most signifi- 
cant. In the event that effusions into the pleural and peritoneal 
sacs as a result of this malady are as frequent as these experiences 
would indicate, rather than the anomaly that the paucity or absence 
of references in the literature would suggest, it seems doubly 
advisable to make note of the results obtained. 

The fluid derived from the thorax of Case I was referred to the 
laboratory of Dr. Charles E. Simon by Dr. R. B. Morris in February, 
1915. Dr. Simon has allowed me to report on these findings. The 
history of the case was obtained through the courtesy of Dr. 0. F. 
Kunkle, and for the gross autopsy findings I am indebted to Dr. 
Morris, both of Clean, New York. Case II was admitted to the 
medical division of Mercy Hospital in the service of Dr. Wm. F. 
Lockwood, to whom I am likewise indebted for permission to report 
the case. This patient, relieved of his complaint, insisted upon leav- 
ing the hospital after a period of a few days, but in conjunction with 
the findings of the previous proved case the diagnosis of melanoma 
seems fully warranted. 

The fluids in both cases were obtained at times in the clinical 
course of the disease when there was absence of the usual diagnostic 
signs, e. g., melanuria, characteristic pigmentation of the skin, or 
suspicious tumor of the skin or choroid. 

Macroscopically the fluids were a]mo.st identical in appearance. 
When agitated they were quite opaque, even in relatively thin layers 
when viewed by transmitted light. On sedimentating there was a 
dense dark brick-dust layer at the bottom, while the suiicrnatant 
fluid, though intensely pigmented, was clear and appeared dark 
reddish bro-wn in color. The surface layer was slightly iridescent, 
with a predominant greenish tone. The foam, obtained by shaking, 
had a tendency to a pinkish hue in Case I and a dirty olive green in 
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After a patient has been treated in the manner outlined he 
volubly expresses the opinion that he feels much better. His 
efficiency for work has increased for at least that day by about 50 
per cent., in many instances by 100 per cent. If he has been 
accustomed to stay at home during such an attack he is almost 
always put in a condition to go to business, and so, economically 
as well as physically, he is the gainer. For this reason he is anxious 
to be treated daily until recovery has taken place, so that cure is 
really effected in the sense of freedom from sj^mptoms and ability 
to do a regular day’s Avork. Furthermore, complications and 
sequeliE are less likely to occur. As a proof of the efficiency, such a 
patient nearly always comes back for treatment. 

I am perfectly well aware there is nothing original in the use of 
these measures; tliat thousands of doctors are and have been using 
them; but there is a tendency among internists to consider the nose 
as the exclush^e field of the nasal specialist. One reason of this at 
least is the practitioner’s disinclination to perform manual labor. 
The average internist believes that his duty ends with a)i examina- 
tion of the patient, the Avriting of a prescription, and a linguistic 
dissertation of greater or less length. He has a horror of getting 
out of his chair after the examination. Too many are glued to the 
chair from the start to the finish of a consultation. Next to the 
alimentary tract the nose is the most frequent avenue of infection 
in the human body, and the principal evidence of such infection is 
the sjTnptom coryza. It is just as much the field of the internist to 
treat such sjTnptoms by local applications as it is to wash out the 
stomach when necessary for gastric complaints. 

Finally, for purposes of discussion, I AAmuld like to emphaisze the 
folloA\nng conclusions : 

1. Tliat there is a special type of head cold that precedes by from 
four to eight days most, if not all, cases of so-called muscular rheu- 
matism, Ivunbago, etc., and that this is more satisfactorily treated 
by treating the original site of infection in the nose than by the 
usual methods of treatment. 

2. That bronchitis folloAAnng such head colds is likeAvise more 
satisfactorily treated by taking care of the original source of infection 
in the nose. 

3. That this field of nasal treatment is quite as much the proA'ince 
of the internist as the use of the stomach pump in gastric laA'^age. 

4. That a fair proportion of postoperatiA^e pneumonias is due to 
infection of the patient by the anesthetist who is suffering from a 
scA'ere head cold himself. 
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fronts cTiid above the spine of the scapula on the left and a little 
lower than this on the right behind, and finally an “abnormal” 
transmission of whispered voice sounds over the dorsal vertebras. 

On these physical findings, together with the history, a diagnosis 
of early tuberculosis Avas made involving the apices of both lungs 
and the mediastinal glands. 

Course of the Disease. The patient was admitted to a sanatorium 
June 20, 1914. Her temperature seemed to corroborate the diagnosis 
of tuberculosis. She improved in every way, with the single excep- 
tion that she continued to expectorate sputum streaked Avith blood 
for a period of eight months subsequent to her admission, despite 
the usual measures employed for its control. Tuberculin (form not 
stated) Avas giA^en in very small doses, A\dth only ephemeral improA'-e- 
ment. During these eight months the adventitious sounds in the 
chest largelj'’ disappeared, the rales being practicall.y confined to the 
apex of the right lung. The sputum Avas repeatedly examined but 
ncA’er shoAA’’ed any tubercle bacilli, neither Avere any cells found to 
suggest malignant disease. December, 1914, a roentgen-raj’- plate 
made by Dr. Morris shoAA^ed slight clouding of the apices. The 
descending arch of the aorta shoAA^ed a conspicuous sliadoAv and the 
mediastinal shadow Avas slightly broadened. From the root of the 
left lung, extending doAAuiAA'ard and blending intimately A\uth the 
shadoAA^ of the heart, AA^as an intense clouding, shoAAang areas through 
AAJiich the light AA^as more readilj'^ transmitted. At this time (Decem- 
ber 7) hemoglobin AA^as 68 per cent., red cells 6,312,000(?), leukocytes 
9200. A difterential count AA^as not made. The apices at this time 
Avere practically clear, but careful examination over the area cor- 
responding to the shadoAV of the roentgen-ray plate shoAA’^ed slighty 
impaired resonance and a feAv rales. At this time (seA^en and a half 
months after the onset of her illness) the patient had gained eight 
pounds and AA^as a little heavier than her usual AA^eight AA^ien in good 
health. January 6, 1915, the patient felt a slight pain on the left 
side and a feAv days later she felt a gurgle AAothin the chest. The day 
after she experienced some dyspnea. Ten days after the onset of this 
train of symptoms she shoAA-ed dulncss at the left base AAuth Skodaic 
resonance aboA^e. A spontaneous hydropneumotliorax AA'as diag- 
nosed AA^aich Avas confirmed by roentgen ray. Exploratory puncture 
showed the effusion to be “bloody.” Three laboratories reported 
the fluid to be sterile, without tubercle bacilli and AA’ith an absence of 
malignant cells. Guinea-pigs six AA-eeks after inoculation shoAA-ed no 
eAudence of disease at autopsy. The cytological examination AA^as 
essentially that of normal blood. FoIloAAung the deA-elopment of the 
hemopneumothorax, cough, expectoration, and hemoptysis ceased. 
February 13 paracentesis AA'as done for the relief of pressure symp- 
toms. jjie pleura at the sixth interspace in the midaxillai-A' line AA-as 
markedly resistant to the introduction of the needle. TAA-enty-four 
ounces of coffee-colored fluid aa-ci'c removed. Subsequently the 
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Case 11. When the light fell directly upon the fluids in both thick 
and relatively thin layers it was almost black so intense was the 
pigmentation. Here too a slight difference was noted, Case I being 
of a slightly reddish and Case II of a greenish tinge. They appear 
not unlike crude petroleum with their dccepti\’e play of iridescent 
colors. In very thin layers viewed by direct light the fluids were 
reddish to greenish yellow. 

The supernatant fluid when tested with a strong solution of ferric 
chloride showed no reaction for melanogen, but on the addition of 
bromine water a yellow cheesy preei])itatc was formed which became 
much darker on standing, finally becoming almost black, thus 
indicating that the transformation from melanogen to melanin had 
been complete b? vivo. Tests for bile jiigments were negatii'e. 

Microscopically the sediment showed not only red blood cor- 
puscles, epithelial cells, and numerous leukoc\'tes, but also many 
tumor cells, which when unstained had the typical pigmented 
granules of melanoma. These cells were round or oval for the most 
part, occasionally polygonal; the round or oval nucleus was usually 
centrally placed, frequently shmved mitosis, and occasionally was 
extruded from tlie cell; often the nucleus was completely hidden by 
the closely packed brown granules included in the cytoplasm of the 
cell; the granules themselves were coarse, irregular in size and shape, 
and of an intense brown color. When stained the entire cell was 
basophilic, the granules intensely so. The separate granules were 
apparently bound together by a delieate basophilic reticulum. 

The specific gravity of the fluids varied between 10.24 and 1.030. 

Case I. — K. B., a spinster, aged forty years, a saleswoman by 
occupation, complained of spitting of blood which began about 
IMay 1, 1914. 

Familij history was free from tuberculous taint, but her maternal 
grandmother and one maternal aunt died of cancer. 

Past history 'revealed that she had never been robust. She had 
had the usual diseases of childhood. In 1906 she had what she con- 
sidered a sei’ere cold, which lasted about two years. After recovery 
from this she was better than ever before, until October, 1913, she 
began feeling tired, had no energy, and was bothered considerably 
with dyspepsia. There was, however, another period of good health 
which continued up to the onset of tlie present illness. 

Present Illness. This began IMay 1, 1914, with loss of weight, 
apetite, and energy, soon followed by hemoptysis. After the initial 
hemoptysis there was daily expectoration of sputum streaked with 
blood. 

Physical examination made May 15, 1914, was unimportant, save 
for the ehest. Here there was indefinite impairment of resonance at 
both apices, slight prolongation of expiration above the clavicles, 
slight interrupted breathing at tire apex of the left lung, numerous 
fine rales elicited only after cough above the second rib on both 
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intermittent in character and exaggerated on standing and walking 
or on eating or drinking. At this time the distention was as marked 
as on admission. He entered the hospital for an accentuation of the 
pain in the lower left quadrant. 

Phjsical Examination. The patient, a marked brunette of 
medium build and well-nourished, showed slight dyspnea. The skin, 
though dark and slightly sallow, showed no jaundice or other 
abnormal pigmentation. The conjunctivee and mucous membranes 
were of normal color. The eyes were not prominent, vision was 
normal and the pupils in every way normal except being slightly 
dilated. Pulse, respiration, and temperature were normal. The 
glandular system was normal. The thorax, save for the upward 
displacement of its viscera, was unimportant. The abdominal dis- 
tention gave rise to shallow respirations, decreased vocal fremitus at 
the bases, with impairment of the percussion note over the same 
and diminished breath sounds over these regions. The P, M. I. 
was in the fourth interspace 1 cm. inside the nipple line and the hepa- 
tic dulness began in the fifth interspace in the right mammillary line, 
merging with the general abdominal dulness below. The outline of 
the spleen was obliterated by abdominal dulness. The abdomen was 
markedly distended, symmetrical, and dome-shaped. The epi- 
gastric veins were markedly distended, but there was no caput 
medusas. Numerous strias covered the entire abdomen. The dis- 
tention was so great that none of the underlying organs were palpable 
even on dipping sharply with the palpating fingers. Dulness 
extended over the entire abdomen except for a small area in the lower 
left quadrant, where the note was tympanitic. There was no shift- 
ing in the location of dulness or tympany upon turning to either side 
or when the hips were elevated. Distinct fluctuation was elicited, 
the impulse wave being sharp, quick, and rebounding in charaeter. 
The genitalia and extremities were in no way abnormal. Total red 
cells were 5,864,000, leukocytes 14,000, small lymphocytes 10 per 
cent., large monos. 12 per cent., polys. 75 per cent., and eosinophiles 
3 per cent. The urine contained a trace of albumin and numerous 
hyaline and granular casts. There was an absence of bile. The 
urine did not turn dark on standing nor was melanogcn or melanin 
present by chemical tests. 

' Course of the Disease. Paracentesis was performed April 9, 1916. 
About 3 liters of coffee-colored fluid were vuthdrawn. This con- 
tained numerous melanoma cells and a few eosinophiles and epithelial 
cells. Neutrophiles and lymphoc;>’tes were in about equal numbers. 
There were nmnerous er;^i;hrocytes present. 

Two days after paracentesis the patient felt entirely relieved. 
Examination of the eye-grounds at this time showed the disk, vessels 
and maculffi normal. Through the retina the ehoroid showed dif- 
fusely dark, but not more so than the patient’s eomplexion justified. 
No tumor was observed. Tlie skin, uniformly dark, sliowed 
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rapid reaccumulation of the same character of fluid necessitated 
aspiration at about five-day intervals. The fluid obtained February 
24 was tlie first which reached us, and has been previously described. 
A definite diagnosis of melanoma was made at this time. At the 
site of the puncture of Februarj^ 13 a metastatic pigmented groivth 
developed witliin a few weeks. The day following this aspiration 
the patient developed a fever which continued until the end. The 
decline from this time was rapid. The patient died April 6, 1915. 

Pathological Findings. Autopsy performed the day of death by 
Dr. Morris showed the following points of interest: The left pleural 
cavitj’^ contained a large quantity of bloody fluid, the left lung being 
compressed into a small space. The right lung was likewise partially 
compressed. There was no gross lesion suggesting tuberculosis. 
The heart was completely displaced to the right. Careful examina- 
tion of the abdominal organs for the primary growth revealed 
nothing. Save for a general enteroptosis all of the organs were 
normal. The uterus was infantile and contained a single subserous 
nodule. The retroperitoneal and mesenteric glands were normal. 
There was no note of any pigmented moles or of the condition 
of the eye-grounds. The thoracic viscera together with the uterus 
were sent to Dr. Simon for examination. The uterine nodule on 
histological section was a fibromyoma. The hylus of the left lung 
was almost replaced by a friable, partially necrotic, brown mass 
invading the parenchyma of the left lung and the visceral pleura. At 
tliis point there was direct communication between the pleural cavity 
and the bronchial tree. The extent of this mass was considerable, 
involving the major portion of the collapsed left lung. Histological 
section showed the tjqiical structure and pigmented cells of melanoma. 

Case II. — C. P., aged tliirty-four years; driver by occupation; 
admitted to the hlercy Hospital April 5, 1916, complaining of swell- 
ing of the abdomen. 

Family History. Mother and one maternal uncle died of tuber- 
culosis many years ago. There was no history of malignancy. One 
child died shortly after birth. It had a spina bifida. Otheradse the 
family history was without interest. 

Personal History. Patient’s healtli has always been good. Save 
for measles and mumps during childhood he has never had any ill- 
ness. His habits were bad. He smoked from twenty-five to thirty 
cigarettes a day and for many years he has drunk fifteen or more 
glasses of beer daily. In addition he has occasionally gone on a spree, 
when whisky and gin were taken. His occupation exposes h i m to all 
sorts of weatlier. He denied venereal infection (the Wassermann 
reaction was negative). 

Present Illness. This began eight months before admission with 
gradual abdominal enlargement. For the first four montlis there 
was no pain and the patient thought he was getting fat. Four 
months ago he began to experience pain in the lower left quadrant. 
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Without making a special search he found reported in the last 
twenty-five years 10 cases in unmarried females and 9 cases in 
males. In 4 of the latter the diagnosis was confirmed by necropsy. 

Case History. The patient, aged thirty-four j^ears, first came 
under observation in October, 191 0. At that time he complained 
of pain in the hips, groin, and heels. 




Fig. 1. — Patient at time of first e\- 
amination, October, 1910 


Fk. 2. — Puc jears after operation 
August, 1910 


In 1900 and 1907, vhile training for a wrestling matdi, he noticed 
a soreness across the chest and an unusual sliortness of bieatli 
after running. He had previously been iierleetly well. On iMtirch 
17, 1907, he was thrown in a match by a scissors hold, d’he 
squeezing of his chest caused excruciating pain. In Jub , while 
working on a farm, it was remarked that the bib of his overalls 
seemed pushed forward. Later, he noticed stillness iind tentlcr- 
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numerous small ])igmentefl moles of medium dark color. Over the 
right posterior-superior spine of the ilium was an absolutely black 
mole, split pea in size, slightly elevated, with the margin circum- 
scribed and apparently not iin'’asive. The thoracic viscera were in 
normal position. The abdomen, now scaphoid, had flabby walls. 
The note all over the abdomen was tympanitic save in the upper 
right quadrant, where it was quite flat and did not shift with 
change of position or with respiration. 

Here too a small, firm, indefinite mass was felt which was appar- 
ently attached to the parietal wall. Xeither kidney was felt nor 
Avas the edge of the liver palpable. The following day the patient, 
relieved of his discomfort, insisted upon leaving the hospital. 

CoNCLrsiONfi. The character of the two fluids obtained from the 
cases here described were so nearly identical in gross appearance, 
chemical reactions, and the microscopic appearance of the sediments 
that the unconfirmed diagnosis in the second case seems hardly open 
to doubt. 

In tlie two cases here diagnosed the character of the effusion was 
the sole clue to the nature of the malady at the time it furnished 
evidence of the disease. 

It is reasonable to suppose that visceral melanoma is not infre- 
quently associated with effusion, and that a study of its character 
will be helpful in the diagnosis of other doubtful cases. 


THE EFFECT OF CASTRATION UPON OSTEOMALACIA IN THE 

MALE.i 

By Cilarles A. Elliott, M.D., 

AND 

Walter H. Nadler, M.D., 

CHICAGO. 

The case presented is of interest because osteomalacia in males 
is a rare condition. It is of interest also, because, Avhile the opera- 
tion has long been suggested, there is no other report, as far as 
we know, of a male patient treated by castration. This patient 
has been under observation long enough to warrant some conclu- 
sions as to the probable effect of castration. ' - 

Dock found reported in tlris country, up to 1895, only 11 cases 
of osteomalacia, all in females. Hahn, in 1899, was able to collect 
from the literature 42 cases in males, but the diagnosis of some of 
these is in doubt. IMcCrudden, in 1910, stated that among 360 
cases of osteomalacia reported by five VTiters, 39 were in men. 


' Presented to the Chicago Society of Internal Medicine, May 22, 1916. 
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ness of both Achilles’ tendons. In the summer of 1908 the heels 
felt bruised and sore. He was treated for flat-foot and rheumatism, 
without relief. At this time, although he seemed aware of a 
deformity, the chest was pronounced normal by several examiners. 
After seven months the knees became painfd and two months 
later the hips were affected. There was pain in the upper 
thigh, especially upon rising from a sitting position. During this 
period the patient performed hard manual work, in the hope of 
regaining his health. After some months the chest became notice- 
ably deformed. He was unable to stoop because of pain in the hips. 
He could not rise without the aid of his hands. 



Fig. 5. — Chest radiogram, May, 191C. 


There was no family history of deformity, goitre, tuberculosis, 
or malignancy. The patient had meafeles at four years, followed by 
whooping-cough. He had no fractured bones except a broken 
clavicle in infancy. He denied venereal infection. There had 
never been much hair upon his face or body; he needed to shave 
only once in two weeks. 

The patient had been an athlete since tlie age of tliirteen years. 
From 1904 to 1907 he was in the United States Army, chiefly as 
cook. He became a professional wrestler; he boxed and vTestled 
frequently. He could raise 500 pounds above his head. When 




ELLIOTT, NADLEIl: CASTRATION IN OSTEOMALACIA 


727 


the contrary tlie bones remained soft and tender and tiie chest 
deformity increased. In June, 1911, both testes were removed by 
Dr. Allen B. Kanavel. They were reported normal grossly' and 
histologically. Examination of the urine and feces showed, con- 
trary to expectation, an increased elimination of CaO and P 0 O 5 in 
the days following as compared with the days immediately pre- 
ceding operation. 



Fig 7. — Region of tlic knce-jouit, Mjj% I91G 


Six months after operation the patiejit felt well, but the chest 
deformity had reached a high grade. After fourteen months, while 
on thyroid extract treatment, he became very nervous and devel- 
oped a tremor which has persistefl. There had been no tremor 
before this time. One year after oj)eration the bones seemed 
harder. Sugar tolerance vas increased, elimination following the 
feeding of 124 grams of gluco.se. 

In 1913 there was less pain and the patient was able to walk 
five blocks without difficulty. Ilis height was .5 feet .'> inches. He 
stood several inches taller in the morning than at night. Hadio- 
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nineteen years he stood 5 feet 11 j inches in his bare feet and weighed 
160 pounds. 

When first examined, in 1910, the patient was fairly well nour- 
ished and weighed 127 pounds. lie had moderate general adeno- 
pathy. The chest showed great prominence anteriorly with lateral 
compression (pigeon breast). Marked angulation at the level of 
the sixth and seventh vcrtcbric. The ribs were very pliable and 
could be pressed back into the normal anteroposterior position. 



Fig. 6 — Region of the knee-joint Rndiogram of December, 1912. 


The iliac bones were very tender. Intense pain was produced by 
pushing together the iliac crests. Botli heel bones were tender. 

No other abnormalities were found. Blood and urine were normal ; 
the Wassermann test was negative. Radiograms showed a character- 
istic loss of bone markings and mineral deposit as well as chest 
deformity. 

Treatment with phosphorus was begun and was followed for 
over tlu’ee years. ThjToid extract, pituitrin, Fowler’s solution, 
green vegetable diet, and adrenalin caused no improvement. On 
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tract. The thjToid is small; the palpebral fissures seem wide; a 
fine tremor is present. There is a moderate secondary anemia. 
Temperature has been normal throughout the course. No foci of 
infection have been found. While tlae bones seem harder, radio- 



Fig, 9. — Region of the elbow-joint, November, 1913. 


grams show no improvement in tlie general structure but rather 
an increased porosity. The skull bones participate in the loss of 
mineral deposit; the sella turcica is small. 

The case presented is one of osteomalacia of the type designated 
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grams showed increased chest deformity and no improvement in 
bone structure. In 1914 nervousness and tremor increased. Since 
1915, when medication was stopped, he lias used a crutcli and a 
cane for the relief of pain in walking. 



At the present time the patient states that he has recovered 
from his former “lost” feeling. He dates the improvement from 
six months after operation. The pain in the knees has persisted. 
There have been no signs or symptoms of stones in the urinary 
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A possible etiological factor in this case was the injury to bones 
incurred in boxing and wrestling. Such injuries, not severe enough 
to cause fractures, may, according to McCrudden, be sufficient to 
upset the balance of bone metabolism. There has been no evidence 
of disturbed internal secretion beyond increased sugar tolerance 
and rapid development of a persistent tremor after a short course 
of thyroid extract. 

In spite of progressive chest deformity and unimproved bone 
structure, the possibility of a remission is suggested by the prolonged 
course, the confinement of deformity to the vertebral column, and 
the clinical improvement in the hardness of bone and in general 
well-being. According to Tinz, spontaneous cure or arrest of the 
process has not been noted in male cases. Berger describes an 
apparent remission in a case after extreme deformity of chest and 
extremities had developed. In the case presented castration may 
have helped to exert a favorable influence. 

The cause of osteomalacia is not known. The disease has been 
attributed to infection, errors of nutrition, and perverted glandu- 
lar function. Organisms have been isolated from the blood of 
patients and of animals suffering with a similar condition. Organ- 
isms isolated from the blood of white rats have reproduced malacia 
after injection into other rats. P''eeding experiments have sug- 
gested the relation of errors of nutrition. The theory of perverted 
glandular function has been most supported, and much work has 
been done in the attempt to fix the responsibility of the various 
ductless glands. The ovaries, hypophysis, adrenals, thyroid, and 
parathyroids have been thought to play a role, singly or as a part 
of a polyglandular syndrome. 

The loss of calcium and the softening of bone, together with a 
new production of bone poor in lime are characteristic. There is 
a tendency to lime deposit elsewhere, as in the kidneys and blad- 
der. McCrudden believes that osteomalacia is an exaggeration of 
a normal function, that the balance of bone metabolism is di.‘<- 
turbecl by excessive demands for calcium, as in pregnancies, bone 
tumors, and fractures. When bone katabolism exceeds anabolism 
the result is osteomalacia. 

Treatment is empirical. Phosphorus, adrenalin, ijituitrin, thy- 
roid extract, arsenic, chloral, and chloroform narcosis have been 
among the remedies advocated. Since Fehling, in 1SS7, recom-» 
mended castration in the treatment of osteomalacia in women, 
authors have reported as high as SO per cent, of cures following 
operation. Sterilization by Roentgen ray.s has proved beneficial. 
Results were be.st in puerperal cases, which often tended to recover 
spontaneously; nullipar.T were usually not benefited. I\Ictabolic 
studies do not indicate that a mineral retention is produced after 
castration, as was sipiposed. Accordingly, in.'iny authors belicA'e 
that the value of castration and sterilization lies only in the pre- 
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metaplastic malacia or fibrous osteitis by von Recklinghausen, 
who suggests an analogy to indammatory fibrous tissue produced 
in chronic myocarditis and hepatitis. 



Eig 10 — Region of the elboi^-joint. May, 1916 


In this case the process seems to have begun nine to ten years 
ago in the vertebral column, although very early there were stmip- 
toins nhich led to the diagnosis of “rheumatism.” The early 
involvement of all the bones is characteristic of male osteomalacia. 
As in the other cases reported there was no response to the usual 
methods of treatment. 
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Autointoxication occurs in two forms: (1) the histogenic, and 
(2) the enterogenic. The histogenic is due to abnormal function of 
the antitoxic glands arid of the tissues; the enterogenic is caused by 
abnormal action of the digestive enzymes and of the bacteria upon 
the food. The result of this action is the generation of numerous 
poisons and noxious substances, which, unless neutralized or removed, 
are absorbed into and circulate in the blood and at length give rise to 
autointoxication. 

As the' vitiated blood reaches everywhere, any part of the body 
may become diseased through the influence of the circulating 
toxins, which manifests itself generally or in ways peculiar to 
the afl’ected organ or tissue; for instance, as anemia, general 
malaise, migraine, facial neuralgia, nervousness, melancholia' or 
other psychoses, goiter, circulatory disturbances, bronchial asthma, 
catarrh of the mucous membranes of the respiratory or digestive 
tracts or of the liver, attacks of vomiting or diarrhea, albumin or' 
sugar in the urine, rheumatism, cutaneous outbreaks and in many 
other ways. 

Clinically, the presence of excessive putrefaction, excessive fer- 
mentation, an acid reaction of the stool, or a combination of any of 
these is suggestive of some form of enterogenic autointoxication, 

The diagnosis of the putrefaction of proteids is readily made bj'' 
the indican test, but about the decomposition products of excessive 
carbohydrate fermentative and of faulty fat digestion so little is 
known, and they are so hard to trace except when abundant enough 
to cause acid stools, that this condition is rarely recognized, Avhich 
naturally leaves much undone by way of treatment. The difficulty 
of dosing these toxins and the ease of making the indican test have 
caused the term autointoxication to become practically synonjunous 
with putrefaction; but it is precisely the toxins from carbohydrate , 
fermentation and faulty fat digestion, especially the volatile fatty 
acids, and of these more particularly lactic, acetic, and but^^'ic 
acid, which constitute a potent cause of disease ’by lowering the 
alkalinity of the blood and bmiph, acidosis so called. 

The bacterial count, too, is uncertain and misleading as an index 
to autointoxication, for while the estimated normal of 125,000,000 
bacteria in the daily stool is found much increased in simple 
fermentation with a corresponding increase in the proportion of the 
intestinal toxemia, their number may be greatly reduced if large 
amounts of chemical toxiiLS, poisonous to them, are present (see 
Case VII). 

As in chronic morphin poisoning, so in both histogenic and 
enterogenic autointoxication the gastro-intestinal tract is the prin- 
cipal channel of elimination for the toxins circulating in the blood. 

Of the various iriethods’of treatment the IMetchnikoff and the 
elimination treatment are tho.se most generally employed at the 
present time. The IMetchnikoff treatment consists in making of 
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vention of future pregnancies. Although castration of male cases 
has been advised in the hope of producing results comparable with 
those reported in female cases, no report of the operation has been 
found in the literature. 

Conclusions. Five years after castration the case reported shows 
no actual improvement in bone structure. A probable remission has 
occurred, Avhich may have been influenced by the operation. The 
result of castration in this patient would seem to indicate that 
osteomalacia is not a disease of the sexual glands. 
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-s AUTOINTOXICATION AND ITS TREATMENT BY (TRANS-) 

DUODENAL LAVAGE. 

By IMax Ernest Jutte, M.D., 

NETV YORK. 


Autointoxication is a toxic condition of tlie blood and Ijunph 
caused by substances generated through the influences of the vital 
processes of the organism. 
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types of duodenal tubes. Tliis invaluable fact permits the treat- 
ment to be carried out as a routine measure in the doctor’s office. 

A solution which usually passes through the bowel witliout being 
absorbed bj^ the mucous membrane is one quart of water containing 
9 grams each of sodium chloride and sodium sulphate. To make 
sure that the fluid will be passed on without being absorbed it is 
sometimes well to add a small quantify of saturated solution of 
phenolphthalein. Other medication may be added if indicated, 
such as sodium bicarbonate in acidosis, quinin in amebic dysentery, 
powdered medicinal soap (S grains) in pancreatic insufficiency, 
resorcin in fermentation, chamomile tea for inflamed mucus surfaces. 
If silver solutions are indicated the sodium chloride should be 
replaced li.y an additional quantity of sodium sulphate. 

The method of administration, improved in sev^eral details, is as 
follows: Prepare 1 quart of the .solution at a temperature of 105° to 
110° F. Moisten the tube and lubricate the interior by forcing a 



Author’s duoclonal tube, with siirfion bottle. 


dram of givcerin into it with a hypodermic .syringe. Insert obturator 
to bottom' of hollow stem of sinker. Protect patient’s clothing with 
a rubber apron. 

If the patient is nervous, spray the throat with a 1 jier cent, coeain 
solution. The stomach must be empty. Then place the end of the 
tube on the back of tlie tongue; the patient should be told to swal- 
low once, at which moment the tube is readily tlnaist oeer tlie root 
of the tongue. Then, during respiration anfl aided by occasional 
sips of water, gently finish the introduction of the tube to the .3-ring 
mark, step by step, with drawing the wire gradually. 1 ermit the 
patient to lie down on a couch and turn well on his right side; con- 
nect the tube with a suction bottle, and ffi’ter a minute or so 
e.xhaust the air from the liottle with a large size .syringe. 

The fluid returned become.s stringy the moment tlic sinker h.i.s 
passed tlie pylorus and .struck enteric .secretion, whicli occurs usuall> 
witliin one or two minutes. itli a little practice this inoinent is 
easily fiscertaincd, thoiigli the stringine.ss ma^ be \ei\ slight. 
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the intestinal contents a culture medium for the Bacillus bulgaricus, 
which, through the formation of lactic acid, creates an environment 
in which the putrefactive bacteria can no longer thrive. As a rule 
it quickly reduces the evidence of pure alkaline putrefactioit, but i.s 
obviousl.v contra-indicated whenever the volatile fatty acids or their 
derivatives are^at fault. The elimination treatment consists in pur- 
gation and in colon irrigation; both give some relief, but purgatives 
are irritant and contra-indicated as a routine measure and colon 
irrigation cleanses at best only tlie large bowel. 

Therefore, considering that it is unscientific to further increase the 
volatile fatty acids by the Bacillus bulgaricus treatment if they are 
already present in excess; that because of the difficulty and cost a 
thorough chemical stool examination though almost indispensible 
for proper ti'eatment can rarely be made; that the circulating toxins 
are chiefly discharged into the intestine, and, finally, that purgation 
and colon irrigation are of limited usefulness, a wide application 
should await a method of treatment which because of its efficacy in 
all cases of autointoxication makes a complicated feces analysis in 
most cases unnecessary, and which combines all the good features 
but has none of the disadvantages of the hletchnikoft' treatment, 
purgation, and colon irrigation. Such a method is (trans-)duodenal 
lavage, first described by the author.^ 

Duodenal lavage flushes out the entire length of the intestinal 
canal from pylorus to rectum ; it bodily removes the toxins of what- 
ever nature; it restores by simple cleanliness in the intestinal tract 
the conditions necessary for normal bacterial groni;h, as shown bj' the 
results obtained; in this way it lays the foundation upon which the 
curative forces of nature may build the structure of returning health. 

For duodenal lavage to be effective the irrigating solution must be 
non-absorbable; it must be employed in bulk and be sufficient in 
volume to flush the bowels. Further, because of the taste, the intol- 
erance of the stomach to the amount of solution employed and the 
necessity of overcoming the control of tlie pylorus, the solution 
must be introduced directly into the duodenum, which is accom- 
plished by means of a duodenal tube. 

The treatment is easy to take if skilfully given; it consumes only 
about fifteen minutes, and is folloAved within an hour by from one to 
three pleasant AA’-ateyy evacuations, the patient feeling light, free, 
and buoyant. No untoAvard effects haA'e ever been observed. 

The AATiter uses a duodenal tube AA'hich can be manually intro- 
duced, and which, because of its small sinker, slips into and out of 
the duodenum easily, AAuthout the delay incidental to the ordinary 

'Jutte, M. E.: Transduodenal Lavage; a New Method in the Treatment of 
Chronic Ailments, with Report of Results in Cases of Asthma and Pernicious Anemia, 
New York Med. Jour., March 16, 1912. Transduodenal Lavage: Treatment and 
Report of Some Cases of Chronic Diseases. Jour. .Am. Med. Assn., Februarj- 22, 
1913, lx, 586 and 5S7. v 
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eighteen treatments had been given. After the first lavage a large 
round worm was expelled. 

Case Y. — ^hdrs. S., aged fifty-eight years. A chronic case of 
“biliousness,” accompanied by glossitis; skin was of a yellowish, 
unliealthy appearance. Received lavage once every five days to 
two weeks during three months; also vibration over the liver. The 
biliousness improved steadily from the beginning, the skin cleared 
up, and the glossitis had almost disappeared when seen last. 

Case VI. — Mrs. N., aged thirty-five years. Plad suffered for 
six years from “biliousness,” cholecystitis, general discomfort in 
hypogastrium, and had been for a long time on an ulcer diet; 
this was discontinued. Received eight lavages within two weeks. 
Marked progressive improvement in all her sj'^mptoms after the 
first treatment. 

Case VII. — Mrs. D., aged .seventy-four years. Found patient 
suffering from paroxysmal tachycardia with a pulse of about 200, 
reflexly from gas pressure. Examination of urine and stool showed 
indican normal, excessive fermentation, enteritis, pancreathis with 
inhibition of fat digestion, and autointoxication, due to carbo- 
hydrates and fats,' with a coefficient of 800 to 100 (von Oefele), the 
bacteria being reduced to one-eighth of the normal. The acute con- 
dition was relieved by emptying the stomach and by a purgative. 
Another acute attack occurred tliree days later. A few days after 
that lavage treatment was commenced at the rate of once or twice 
a week, in all thirteen treatments. All fats and fermentative food 
were withdrawn. Much relieved from the beginning. After a few 
treatments the patient felt quite well, though at first there were 
occasional attacks of palpitation which finally disappeared. A 
subsequent stool examination showed a very great improvement 
in all respects. 

Case’ VIII.— Mrs. H., aged forty-two years. Had a very severe 
case of mucous colitis and had been under medical care for se\ en 
years; in bed for periods of months at a time on account of hemor- 
rhages. Passed large amounts of jelly-like mucus. In May, 1915, 
received a daily lavage for five consecutive days; then one every 
second day for two and a half weeks; after that one every week oi 
two. No drugs were given. From the beginning her^^condition 
improved rapidly, so that after a month she felt 'fine; no moie 
hemorrhages have occurred. Takes treatment now merely to a\ oid 
recurrence. 

Case IX.— Mr. S., aged thirty-eight years; minister. Had suf- 
fered for eighteen years from bronchial asthma and general catairhal 
condition of mucous membranes; also for fourteen year.', from .i 
severe case of psoriasis, especially on face aiul chest, i o pre\ ions 
treatment had availed anjMiing, but camp life during the Spams i- 
American War had benefited him greatly for a time. Received 
lavage irregularly during eight Aveeks, in all about tA\el\c tunes. 
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Let the patient sit up; disconnect bottle and connect tulie with 
container after discarding cooled-off fluid in leader. Let one and 
a half to two pints run in at a quick drip during from five to ten 
minutes. A momentary discomfort calls for a short pause. A 
tapered glass tip inserted in the connecting tube will regulate the 
rate of drip nicely. When finished let just enough plain warm 
water run through to rinse the tube. Withdraiv tube gently during 
respiration. 

To make the following case reports complete I must mention that 
in Cases VII to X, in which there was suspicion of excessive carbo- 
hydrate fermentation or faulty fat digestion, I withdrew carbohy- 
drates and fats entirely and employed for a time the Salisbury diet, 
which consists chiefly in scrajied or minced lean beef broiled, with 
plenty of warm water to drink between meals. 

Of drugs, digestive mixtures, bile and pancreatic extracts, only 
werfe used. 

The number and frequency of treatments depend on the severity 
of the case; in the average case I give the treatment every three or 
four days for one or two weeks, then weekly for one to three months, 
and after that at longer intervals. 

The following cases, together with those of pernicious anemia, 
astlima, clironic bronchitis, jaundice, enteritis, etc., already reported, 
will give a fairly good idea of tlie wide field for the treatment; 

Case I. — ^h'lrs. T., aged thirty years. A case of ptomain poison- 
ing; had vomited numberless times during twenty-four hours. After 
a few hours of sedative tteatment, patient managed to retain duo- 
denal tube and take the lavage. Immediate and complete recovery 
after bowels had been flushed. 

Case II. — ^IN'Irs. D., aged twenyt-two years. Goiter, more promi- 
nent on right side; slight exophthalmos and severe cardiac and 
nervous symptoms. Received lavage about once a week for three 
months. Diet restricted to plain food. The goiter has come 
down in size gradually, and all the sjnnptoms have imiformly 
improved. 

Case III. — hlrs. G., aged thirty-eight years. A case of chronic 
headache and general malaise. Had taken everj’’ kind of treatment 
without avail. For personal reasons treatment was crowded, so that 
within four weeks she received twenty-one lavages, ten thermopene- 
tration treatments of the abdomen and ten injections of polyglan- 
dular extract. Improved steadily and markedly, with two slight 
attacks owing to indiscretion of diet. 

Case IV. — Mr. C., aged forty-six' years; merchant. Had suffered 
for six weeks from diarrhea with loss of strength; extreme indicanu- 
ria. Had been confined to bed for several weeks. Duodenal lavage 
was given on eight consecutive days, then for two and a half months 
every second to fifth day, in all twenty-seven times. The indicanu- 
ria was unusually stubborn, tlie last trace disappearing not until 
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the ultimate result of any reaction in the body in which these 
allied substances are concerned. 

Comparisons between the two have been instituted by pharma- 
cologists. Studies of this nature have been published by Waddell, 
Hewlett, Eggleston, and Hanzlik. Intelligent review of these papers 
is not easy; in much they may be sound, but a strong bias is manifest 
in all of them. 

The dispute over the virtues of natural and synethetic salicylic 
acids has always been confined to America, and its consequences 
remain, so far as truth and science are concerned, in an undoubted 
exacerbation of medical jealousy and a rapid growth of prejudice 
and ignorance. European writers have not disputed over a subject 
which is, or ought to be, purely scientific. Probablj^ they have not 
thought it worth while. 

Stokvis gives a fair summary of the science. We have found it 
accurate, the only point of difference being that salicylic acid is 
today manufactured with more skill than it was in 1896. But 
whether the samples which are sold are still free from the injurious 
cresols and the therapeuticallj^ useless parahydroxj' benzoic acid is 
a matter of doubt. 

The specimens examined by Stokvis were analyzed by Shan’t 
Hoff, and were presumably pure. He tried three acids; one pre- 
pared from oil of gaultheria, one prepared from anthranilic acid, 
and one' prepared from phenol. They were similar in all respects. 
As our results have agreed with those of Stokvis, we tested our 
samples in the same way. 

Fischer states^ that pure natural salicylic acid melts at 15().S° C., 
while commercial acid melts at 153.5° (’. 

According to Bloch,^ even a .small proportion of creosotic acid 
lowers the melting-point of natural and synthetic salicylic acids. 
We found: 

Purity of the salicylic acids iKsed as determined by titration with 

IvOH: Natural, 98 per cent.; .synthetic, 98.64 per cent. These 
acids were recrystallized three times from hot water and melting- 
points taken of each crystallization as follows: 

Natural. 

OriRinal acid 150.2° to 15/.8° 

First recry.stallization . . 150.2° to 157.7° 

Second recrystallization . . 150.8° to 15/. 8 

Third recrystallization . . 150.8° to 158.0° 

Salicylic acid does not melt sharply. TJic temperatures given 
here are the points where (1) the acid fuses sufficiently to flow, and 
(2) fusion is complete. According to Smitlr^ the melting-point of 
the synthetic acid is 158.5. 

I Pharm. Zentralbl., xlii. S. .327. 

: Pharm. Jour., 1890, lx.vii, 429. 

’ Ibid., 1915, p. 017. 


Syntliclic. 
155.9° to 157.1° 
150.2° to 1.57.5° 
150.8° to 158.0° 
150.8° to 1.58.0° 
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Improvement steady, so that lie considered himself cured and finally 
discontinued visits. The psoriasis, too, paled away and disappeared, 
except for a few scales here and there. 

Case X. — ^i\Ir. B., aged sixty years; druggist. Complained for 
years of severe flatulence and almost constant tenesmus, with pass- 
ages of small quantities of mucus and thin fermentative material; 
very nervous, wornout, dizzy; sallow complexion. Also nails 
coarsely ridged, extensively undermined and hanging on merely by 
the roots. Received lavage twelve times in one month; cut out all 
fermentative food. Improvement immediate, with eventual cure. 
The nails, too, showed an unexpected and rapid impro^'ement, 
growing up on a rosy, healthy looking base. 


C0MPAEATI7E STUDY OF THE TOXIC EFFECTS OF THE 
NATURAL AND SYNTHETIC SALICYLIC ACIDS. 

By Paul Bartholow, INI.D., 

COLUMBIA UNIVERSITY, 

AND 

Archibald INIcNeil, i\I.D., 

UNIVERSITY AND BELLEVUE HOSPITAL MEDICAL COLLEGE, NEW YORK. 


The task which we originally proposed to ourselves in designing 
this series of experiments was that we should try to determine 
the toxic and fatal doses of the natural and synthetic acids and their 
salts. It was intended to present a brief view of this problem, 
molded by the inherent constitution of the two drugs. The clinical 
matter was dealt with only so far as it seemed to throw light on the 
relation of chemical structure to therapeutic or toxic effects; but it 
has been found necessary to make greater use of clinical observa- 
tions, and to treat the whole subject in an evolutionary manner. 
We will begin with a brief statement of the theme. 

Salicylic acid prepared from oil of wintergreen is slightly milder 
than salicylic acid prepared in other waj'^s. This fact was noticed 
by Stokvis in 1896, but the discrepancy has remained unexplained, 
and, indeed, practically undiscussed by chemists and physiologists 
of late years. 

In order to institute a comparison we have examined the acids 
and their sodium salts, which are to be easily procured, and we have 
made some clinical studies of the action of the following substances 
which may be described as complementary: Cinnamate of sodium, 
phthalic acid, saligenin, salicin, methyl salicylate. The principle 
recently elaborated by Zadek, who adopted it from Strieker, is 
one which we have followed. This principle is that salicylic acid is 
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The CcTiise of this quicker excretion is twofold: The natural acid 
is less active than the others. In rabbits, clear signs of poisoning 
appeared after large doses, 700 to 800 mg., the fatal dose being 
1300 to 1400 mg. per kilogram of the animal’s weight. Toxic 
effects were manifested by profound disturbance of the central 
nervous system and respiration, paralysis of the hind legs, dyspnea, 
stupor. Of great interest is the fact that the acid prepared^ from 
oil of gaultheria produced almost no tremor, which, however, in the 
case of, the other acids, appeared constantly after doses of 700 to 
900 mg., together with convulsions. These toxic symptoms ^yere 
entirely wanting to the action of the gaultheria acid. Given the 
same animal and the same doses there was less disorder after the 
natural acid. The fatal dose, however, of the three acids was 
nearly the same. 

. As an extension of these researches. Dr. Morel undertook some on 
himself. The effects on pulse, temperature, appetite, and other 
functions were less marked in the case of the acid prepared from 
gaultheria. The rate of breathing was constantly raised by the 
phenol and anthranilic acids, but the natural acid caused virtually 
no change in the respiration. 

It appears from these researches that the quantitative difference 
between the acids is so clearly demonstrated that we must agree 
wholly with the conclusion of Charteris and Maclennan when they 
pronounce the natural acid less toxic. To explain this difference, 
one must consider the greater ratio of excretion of the natural 
acid, which is due to the greater osmotic properties. 

This is not only a sufficiently complete account, for practical 
purposes, of the systematic side of the subject, but is full of pre- 
cisely that relation of the living organism to the chemical structure 
of the drug employed which can be treated properly only by a 
writer who knows chemistry and physiology, but has a great 
practical knowledge of the difference between the animals them- 
selves. Rabbits and guinea-pigs are less sensitive than dogs, and 
dogs less sensitive than men, while human beings in health and 
disease show marked variations of physiological response to the 
salicylates. 

In the following experiments we began with the intravenous 
method of injection, next we undertook subcutaneous injection, and 
lastly administration by the stomach tube. Clinical observations 
extending over many years are introduced, but in the form of a 
summary, as it would be impossible to report them in detail. They 
are introduced merely for the purpose of throwing light on the toxic 
and fatal doses of the various salicylates. 

Injections of sodium salicjdate under the skin are very painful, 
while it is most difficult to inject solutions of the salicylic acids into 
the veins. It was found that alcoholic solutions caused necrosis at 



740 I5AIIT1IOLOW, MC NEIL: TOXIC EFraCTS OF SALICYLIC ACIDS 


The original acids were sublimed, sublimates being taken at 
intervals. The recrystallized acids (third recrystallation) were also 
sublimed. Their melting-points were as follows: 


First sublimate 
Secon_d sublimate . 
Rccrystallized . 


Natural. 

155.8° to 157.0° 
150.0° to 15G.S° 
156.0° to 150.9° 


Synthetic. 
156.0° to 156.8° 
1.56.0° to 156.8° 
150.0° to 1.50.7° 


The lower melting-points of the sublimed acids are no doubt due 
to a slight decomposition into phenol, the presence of which tends 
to lower the melting-point. 

Solutions of sodium salicylate (25 per cent.) were prepared by dis- 
solving the acids, together with sodium bicarbonate, in molecular 
proportions as follows: 


Sahoylic acid, natural (98 per cent.) 22.0050 

Sodium bicarbonate (99.7 per cent.) 13.1624 

Water q. s. to make 100.0 c.c. 

Salicylic acid, synthetic (98.64 per cent.) 21.8622 

Sodium bicarbonate (99.7 per cent.) 13.1624 

Water q. s. to make 100.0 c.c. 

Sodium salicylate, natural (25 per cent.). 

Sodium salicylate, synthetic (25 per cent.). 

Specific gravity at 20° C 1.10276 1.10275 

Optical rotation 0° 0° 

It may, therefore, be concluded that we are dealing with the 
same chemical structures. The following is a summary of Stokvis’s 
papers: 

Charteris and Maclennan showed a considerable difference 
betv^een the acid prepared from oil of gaultheria and the synthetic 
acid. The results led both authors to the conclusion that the 
artificial acid, in spite of chemical purity, for no cresols were found, 
must be ranked as a physiologically impure substance. In com- 
paring salicylic acids made from phenol with that prepared in other 
ways, we, of course, included the natural acid. As the interest of 
the subject is chiefly theoretical, we instituted our comparison by 
the experimental method. The phenol salicylic acids used, the 
anthranilic acid, and the acid prepared from oil of gaultheria are 
chemically the same. Solubility, elementary analysis, and polari- 
zation as tested in the laboratory of Van’t Hoff, gave the same 
results. The molecular arrangement of three acids was identical, 
which would imply physiological identity. But in the animal 
experiment the case was different. 

Sodium salicylate was used in all experiments. They fell into 
three parts: excretion and changes in the urine, the toxic and lethal 
doses, the physiological action in men. 

The acid prepared from oil of gaultheria manifested a more rapid 
rate of excretion. 
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longer periods of time after treatment). Following the intro- 
duction of 6 gms. of the natural and synthetic salts, both rabbits 
showed symptoms of distress, and shortly became paralyzed, ilie 
rabbit that had been given the synthetic salt showed constant y 
increasing severity of symptoms, and finally became complete y 
paralyzed, and died seven hours after receiving 0 gms. of the 
synthetic salt. 

' The rabbit that received the 6 gms. of the natural salt showed 
immediate sjuuptoms of distress and became partially paralyzed, 
but those sjnnptoms gradually subsided, and the following morning 
the animal ate carrots and bread without difficulty, and with 
seeming relish. This rabbit lived about two weeks and seemed to 
be normal in every way, but it died suddenly just after eating carrots. 
Autopsy failed to show any stomach lesions, but the liver showed 
extensive coccidiosis infection. 

The synthetic rabbit, on autopsy, showed an inflamed stomach 
distended with fecal matter; other organs seemed to be macro- 
scopically normal. 

Second Pair of RahhiU Given Salts by Stomach, The above test 
was repeated with two rabbits weighing 4 pounds each. One 
rabbit received 5 gras, of natural sodium salicylate and the other 
one received 5 gms. of synthetic sodium salicylate, dissolved in 
10 c.c. of distilled water and made up to 40 c.c. when administered 
by stomach tube. Both showed slight signs of distress in a few 
moments, but soon settled down quietly in their cages, neither 
showing any inclination to eat or drink. The natural rabbit died 
in three and a half hours without having developed any marked 
symptoms or signs of paralysis. 

The rabbit that received the synthetic salt died some time during 
the night, but at the time of the death of the rabbit that received 
the natural salt the rabbit that had received the synthetic salt, 
while he would not eat, seemed in very good condition. 

Postmortems of both of the above animals showed badly inflamed 
stomachs that were very much distended and filled with fecal matter. 

Third Pair of Rabbits Given Salts by Stomach. These rabbits 
weighed Si and 4 pounds. The 3|-pound rabbit was given 4 gms. 
of the natural salt and the 4-pound rabbit was given 4 gms. of 
the synthetic salt. Both animals, like previous ones, became very 
quiet in a few moments and refused to move about their cages unless 
forced to, neither, however, showing any signs of paralysis. 

In three hours and a half after ingesting the salt the natural 
rabbit was suddenly seized with a convulsion and died in a few 
moments. Postmortem showed a badly inflamed stomach distended 
with fecal matter. 

The synthetic rabbit, however, drank freely of water and ate a 
carrot about four hours after ingesting the salt, and is still alive and 
eats well, but shows marked disinclination to move about. 
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the point of the injection into the ear vein of rabbits. In intra- 
venous injection the formula cited by Hasenfeld is the best; 

Sodium salicylate S.O 

Caffeine sod. salicylate 2.0 

Water or saline 50.0 

Dissolve and filter. 


The injections were begun in April, 1915, and continued to 
June, 1910, in four series of animals. In human ca.ses, injections 
were begun several years ago, men being already reported. 

Intravenous In.tections. Second series: In testing the effects 
and comparative lethal doses of synthetic and natural sodium sali- 
cylate, 8 rabbits, averaging Si- pounds each, were used — 4 for the 
synthetic and 4 for the natural salts. 

Intravenous injections were given, using the marginal ear veins, 
beginning with 200 mg. and increasing 100 mg. at a time until 800 
mg. was reached. 

Practically no symptoms developed from either the synthetic or 
natural salts, and it was impossible to see any difference between 
the two salts. Rabbits injected with 800 mg. of either the synthetic 
or natural salts died almost immediately after receiving the injection. 

These injections were given twent\-four hours apart to permit 
the rabbits to eliminate the salts and to recover from the shock of 
the previous injections. 

The only obvious symptoms of these injections short of the lethal 
dose was a rapid necrosis of the ears of the rabbits injected. 

Conclusion. There is, in rabbits, no very obvious difference 
in the toxic action between synthetic and natural sodium salicylate 
when injected intravenously. 

Subcutaneous Injections. Subcutaneous injections of syn- 
thetic and natural sodium salicylate failed to show any difference in 
toxicity. As these injections were very painful to the rabbits they 
were not carried beyond 800 mg., which was not lethal, and in fact 
produced no symptoms excepting those of extreme pain at the sight 
of injections, which subsided in from five to ten minutes. 

Adminisiered through Stomach Tube. The rabbits averaging 3| 
pounds in weight were given respectively 1.5 gms. of natural and 
synthetic sodium salicylate dissolved in distilled water, administered 
through stomach tube, the stomachs of both animals being emptj^ 
Tfie only symptoms of the above amounts were that rabbits were 
very quiet for an hour and a half, after which’ period they ate 
carrots with normal relish. At frequent intervals the animals 
were made to move about their cages, but no signs of paralysis were 
observed. 

This treatment was continued at twenty-four-hour intervals, 
increasing each dose by 1.5 gm. (without any symptoms with the 
exception that the rabbits waited, before eating, for longer and 
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Conchsion. Tliere is apparently no difference in the toxic and 
and irritant properties of synthetic and natural sodium salicylate 
in large doses. What the effeets of the therapeutic doses admin- 
istered to rabbits over a considerable period of time are is a question 
that can only be answered by a series of long and careful experi- 
ments, which we are now undertaking. 

In experimenting with large doses the individual equation of the 
animal seems to count for more than the weight of the animal or the 
amount of the drug administered. 

Temperature Experiments. Here, again, rabbits differ from 
dogs in their behavior to the salicylates. Whereas dogs showed no 
drop in temperature, the curve in rabbits was irregular, from which 
it is difficult to deduce a rule. 

SUBSEQUENT EXPERIMENTS—SUMMARY. 


Natuhaj. Sodium Salicylate. 


Riibbil. 

Date. 

Injected, 

ing. 

Syinptoiiis. 

Weight of rabbit approxi- 
nmtcly three pounds. 

No. 1. 

Oct. 9, 1915 

200 

4..30 p.M. 

No symptoms. 


Oct. 14, 1915 

300 

3.25 p.M. 

(( 


Oct. 15, 1915 

400 

4.25 P.M. 

({ << 


Oct. 15, 1915 

500 

11.10 A.M. 

(( (( 


Oct. 15, 1915 

600 

4.30 p.M. 

{( (( 

No. 2. 

Oct. IG, 1915 

700 

11.20 A.M. 

Slight .symptoms of 
shock, with rapid re- 
covery. ^ 

Oct. 15, 1916 

GOO 

2.30 p.M. 

No symptoms. 

2. 

Oct. 15, 1915 

700 

4.00 p.M. 

Slight symptoms of 
shock with rapid re- 
recovery. 

3. 

Oct. 18, 1915 

800 

4.55 p.M. 

Died immediately after 
injection. 

4. 

Oct. IS, 1915 

800 

5.10 p.M. 

Died immediately after 
injection. 

5. 

Oct. 18, 1915 

400 

5.20 p.M. 

No symptoms. 

5. 

Oct. 20, 1915 600 10.40 a.m. 

N 

Synthetic Sodium Salicy'late. 

Incoordination for a few 
minutes; rapid recov- 
ery. 

No. 1. 

Oct. 9, 1915 

200 

4.20 p.M. 

No symptoms. 

1. 

Oct. 14, 1915 

300 

3.20 P.M. 

« 11 

1. 

Oct. 14, 1915 

400 

4.30 p.M. 

It It 

1. 

Oct. 15, 1915 

500 

11.15 A.M. 

“ It 

No. 2. 

Oct. 15. 1915 

400 

2..35 p.M. 

No symptoms. 

2. 

Oct. 15, 1915 

500 

3.30 p.M. 

“ ‘1 

2. 

Oct. 16, 1915 

600 

4.20 p.M. 

« It 

2. 

Oct. 17, 1915 

700 

11.15 A.M. 

It It 

No. 3. 

Oct. 10, 1915 

800 

2.45 p.M. 

Died immediately after 

No. 4. 

Oct. 16, 19l5 

800 

3.00 p.M. 

injection. 

Died immediately after 
injection. 


Experiments in Dogs.-— Vinci has reported the results of experi- 
ments in dogs. He administered sodium salicylate subcutaneously 
m a iew instances intravenously and by the stomach tube He 
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Salicin, which is less active, is a monoglucoside, a natural product 
of saligeniu, in which glucose is substituted for the phenol nueleus, 
c. g.: 

/O-CclIiiOi 

CcHZ 

^CHj.OHo 

Phihalic Acid. It is stated by Juvalta that phthalic acid is oxi- 
dized into salicylic acid and phenol. iMosso, however, was unable 
to confirm this result. He apjiarently leaves it undetermined after 
experiments wliich he says are insufficient. Stockman has recently 
s])oken of plithalic acid as mediocre in its efl'ects. 

Phthalic acid as cotarnine phthalate was used in 3 cases of acute 
rheumatism. Its action on pain is very satisfactory. Phthalic acid 
is flecomposcd comjiletely in the human organism; 

^COOH 

^COOH. 

Sodium cinnamate was used in 00 cases by subcutancoirs injection. 
The injections are very painful unless controlled by anodynes. It is 
effective if it can be given in large enough doses, but owing to its 
relatively slight solubility it is not easy to employ more than 1 gm. at 
a time. 

IMethyl salicylate, used locally, has an excellent, if passing, effect 
on the pain and .swelling of acute rheumatism. 

Factors in Cases of Poisoning. It was clearly shown by 
Mile. Chopin, in her thesis, that sodium salicylate is more quickly 
excreted in children than in adults and more quickly in healtl^y 
adults than in nephritics. The inference is fairly obvious. vSali- 
cylic acid or sodium salicylate tends to be more toxic when the 
kidney is impaired. Other causes affecting toxicity, as we have 
noticed, are: (1) Alcoholism; in these cases the salicylates should 
be given with caution. (2) The state of the stomach. (3) Diseases 
of the alimentary tract affecting the oxidizing of the benzol nucleus 
all increase the toxic efi’ect of the salicylates. (4) Salivary glands. 
Salivation is always the symptom that precedes collapse, though 
delirium may occur finst. Flushing of the skin is an early symptom 
of poisoning, especially worth notice, if nose-bleed occurs, too. 
Deafness and noises in the ears are very early symptoms. Disorders 
of the sense color, in which things look greenish or greeni.sh yellow, 
as patients describe their perceptions, are late signs often noted 
during convalescence. The musical sounds, wholly abnormal and 
verj^ disquieting, are intermediate between the period of rising 
cerebral disorder and dangerous collapse. 

An experience of several years shows that these symptoms are 
almost equally incidental to both acids when pure, though they 
occur less frequently after the acid prepared from oil of birch or 
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noted collapse, with fairly quick recovery, attempts to vomit, and 
salivation. He used the synthetic acid of Bayer. 

Collapse and saliA'ation were the chief symptoms in our experi- 
ments with doses of 4 gms, in a dog weighing 8 kgs. The animal 
recovered. During convalescence there was weakness, also a 
dragging of the hind legs. The temperature did not fall. 

Experiment, Fourth Scries. Sepiemher, 1915. Black, short- 
haired mongrel, 8 kgs.; 11 a.jl, subcutaneous injection of 4 gms. 
natural sodium salicylate in 20 c.c. saline solution. Injection very 
painful. Salivation; dragging of legs. Recovery. The motions 
of the dog were at first excited, then stupid, then like collapse. 

Toxic Doses. There is virtually no difference between the 
natural and synthetic acids except a difference arising from the 
less irritant action of the former. It is better borne by the stomach, 
and this fact slightly affects the toxicity in human beings. In 
rabbits the fatal dose ivas found to be 900 mg. to the kilogram of 
body Aveight. Toxic effects in dogs Avere noted after 0.5 gm. to the 
kilogram. Fatal doses Avere not tried. According to A’inci the 
fatal dose in dogs is 0.2 to 0.5 gm. to the kilogram of body Aveight. 

Fatal Cases. We have been unable to find the report of any 
case fatal after the natural acid, hlost of the deaths recorded 
were caused by sodium salicylate, and presumably the commercial 
product. 

Comparaiitc Clinical Effects. To make sure of obtaining a 
natural product through chemical changes in the living organism 
it is AA'ell to prescribe salicin. This glucoside is hydrolyzed in the 
organism, Avith the ultimate formation of salicylic acid, c. g.: 

/CH~OH 

C6H< 

^O.H. 

Salicin compares favorably with the synthetic salicylates. It has 
less action on the stomach and digestion. It Avas administered in 
30 cases at the Unh^ersity and BelleAuie Hospital IMedical College 
and the Vanderbilt Clinic. The 5-grain tablets in use at these 
clinics are too small a dose. TAventy grains every four hours is 
the most satisfactory, but in these doses, as Dixneuf has pointed 
out, salicin must be carefully employed. 

Acute Rhe2nnatis7n. Saligenin, or salicyl alcohol, Avas used in 
6 cases. Thirty grains Avere given three times a day. It is more 
powerful than salicin, is more effectHe, and in these doses produced 
noises in the ears and some saltation. It must be used with care. 

The reason for the powerful effects of saligenin maj' be that it has 
a phenol and an alcohol group arranged thus; 

/O.CcHiiOs 

CeH,< 
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A Manual of Physical Diagnosis. By Austin Flint, M.D., 
LL.D., Late Professor of the Principles and Practice of Medicine 
and of Clinical Medicine in Bellcvne Hospital Medical College. 
Seventh edition, revised by Henry C. Tiiaciii5R, M.S., M.D., 
Associate in Medicine in the College of Physicians ainl Surgeons 
of Columbia University; Assistant Attending Physician, lloosc- 
velt and Lincoln Hospitals, New York. Pp. 381; 20 illustra- 
tions. Philadelphia and New A'ork; Lea & l^Ybigcr, 1917. 

After an interval of five years the seventh edition of Austin 
FlinPs well-known MamiaJ of AnficuJiaiion ai}d Percussion appears 
under the auspices of a new reviser. The first four editions, appear- 
ing between the years 1876 and 1885, were revised by the author; 
the fifth, revised by J. C. Wilson, appeared in 1890; the sixtli by 
Haven Emerson in 1912. A comparison with the six previous 
editions reveals a steady but small growth both of the book and 
of the subject, which stands, how'ever, in marked contrast to the 
enormous development of most medical subjects during the same 
period. 

In a work of such historical interest it seems unfortunate that 
the title of the present edition had to be. changed to that of a 
Manual of Physical Diagnosis, even though it w'as necessary to 
include pulse-tracings and other subjects that could not properly 
be included under the head of auscultation and percussion. The 
omission of an important chapter on the physical examination of 
the nervous system, which had been introduced into the fifth edi- 
tion, is also to be regretted. The space thus gained has been devoted 
to an opening chapter on the physics of sound. The other tivo 
extra chapters of the fifth edition (on the abdomen and on the 
order of physical examination) have been retained. 

The general form of the early editions, wdiich so clearly and 
accurately present the essentials of a large subject in a small space, 
has been adequately maintained. E. B. K. 


The Early Diagnosis op Tubercle. By Clive Rwiere. 

The subject with wLich this small hand-book deals is of the 
greatest importance to every practitioner of medicine, as upon 
It depends not only the cure of the patient but also the prevention 

VOL. 153 , NO. 5 .— MAY, 1917 . 25 
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gaiiltlieriii. In this respect the opinions of Latham and of Stokvis 
hold good today. 

Fatal cases are recorded by difi'erent authorities. Vinci describes 
one after 35 gins, of sodium salicylate, the largest dose e\’-er taken 
at a time. Headache, delirium, salivation, and coma, ending in 
death, marked the course of poisoning, as they do in others. In 
nearly all instances a cumulative effect, first noticed by Hixneuf, is 
reported. Such cases are not infrequent; instances are described 
by See, Chopin, Georges Huber, Wattelet, Quincke, Petersen, 
Empis, Heffermann, Binz, Koelin, Leonhardi-Aster, Fiirbringer, 
von Jaksch, Wittich, Bertagnini, and Buss. 

Conclusions. 1. When pure samples, whether natural or 
synthetic, are used the effects in animals arc virtually the same. 

2. The difference between the natural and synthetic salicylates 
in men is somewhat more distinct. In the case of the natural acid 
when administered to adults there was less gastric disturbance, the 
cerebral effects were slighter, and in general it may be said that 
this substance is better borne than the commercial acid. 

3. It is not so toxic in verj’^ large doses, though when more than 
75 grains are given in twentj^-four hours there is a tendency to 
delirium in the susceptible to salivation and flushing of the 
integument. 

4. The noises in the ears are noticed on the second day, as a rule, 
of administration. 

5. It seems clear that the natural acid has less cumulative effect. 
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ing to tlieir effects: for instance, those affecting secretion are taken 
up together, likewise those affecting the nervous system, the circu- 
latory system, etc. In each instance they are first discussed briefly 
as a group, and then each drug is considered in regard to its materia 
medica, physiological action, and therapeutic uses. At the close 
of the discussion of the drugs in each group are given references to 
the literature, this feature adding greatly to the value of the 
text-book. 

On the whole this book seems to the reviewer concise and yet 
sufficiently elaborate for students and practitioners, somewhat 
dogmatic and yet eminently practical in its presentation of only 
the important facts in relation to drugs. T. G. M. 


The Anhalvl Parasites of ]\1an. By H. B. Fantham, M.A., 
Lecturer on Parasitology^, Liverpool School of Tropical Medi- 
cine; J. W. W. Stephens, Jones Professor of Tropical Medicine, 
Liverpool University, and F. V. Theobald, M.A., Professor of 
Agricultural Zoology, London University. Partially adapted 
from Braun’s Dio Tierschen Parasiien des Menschen (4 ed., 
1908), with an appendix by Dr. Otto Seiffert. Pp. 900; 423 
illustrations. New York: William Wood & Co. 

The present volume is a translation and elaboration of Braun’s 
standard work on parasites, but with such a vast amount of new 
matter and so many alterations that the identity of the German 
Work has largely disappeared. The introduction remains much 
the same, with modifications according to the English authors. 
The new edition contains many references to general parasitism. 
Fantham has undertaken the classification of the protozoa, and 
has followed very closely after the original. He, however, uses the 
class name of Sarcodina of Biitschli in place of Rhizopoda, and 
traces the history of development of these organisms to some extent. 
The section of Flagellata, especially the Trypanosomes, has received 
very great elaboration, and the Leislimania are well described. 
Under Coccidiidea the authors have used the genus name of Eimeria 
of Schneider for Coccidia of Leuckart. The section on Hemasporidia 
has received considerable amplification, much attention being given 
to Theileria and Babesia. Chlamydozoa are treated generally at 
the end of the section on Protozoa, but one misses the Kurloff 
bodies, a structm-e upon which many original observations have 
been made. Platyhehninths have been treated by Dr. Stephens, 
who has lengthened the general description and adopted an almost 
entirely new classification largely based upon older VTiters, but 
also upon some work appearing since the German edition. His 
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of a possible source of infection to other individuals. The book 
presents the subject in a very accessible form, which renders it 
convenient for reference, the reading matter being concise and to the 
point. This is especially true of that portion of the book dealing 
with the physical examination of the patient, in which the various 
steps are well arranged and contain many points in the examination 
wliich, although they may appear trivial, are of the utmost im- 
portance in the carrying out of a careful examination in a doubtful 
case. It is to be regretted that the effort to be brief and concise 
has led the author to abbreviate this most important section of the 
book. 

Undue prominence is given the sections on tuberculin and the 
use of the roentgen-rays, which are usually not available in the 
average patient. The chapters on sputum and temperature, while 
very good, would be improved if allotted some of the space devoted 
to the Special tests above mentioned. The section on tuberculosis 
in childhood is mainlj' of value in calling attention to this condition 
and leading to a more thorough study of the chests of children in 
which tuberculosis is suspected. The value of the physical signs 
in the illustrative cases would be considerably increased if they 
were supported by autopsy findings instead of skiagrams. 

Anyone interested in the careful examination of the chest will 
find in this small volume a great deal of valuable information, 
arranged in such a manner as to be readily accessible, very readable, 
and concise. F* A. C. 


Pharmacology A^rD Therapeutics; For Students ai^d Prac- 
titioners OF Medicine. By Horatio C. Wood, Jr., M.D., 
Professor of Pharmacology and Therapeutics in the University 
of Pennsylvania; Second Vice-Chairman of the Committee of 
Revision of the U. S. Pharmacopoeia. Second edition. Pp. 455; 
28 illustrations. Philadelphia and London: J. B. Lippincott 
Company. 

The value of Dr. Wood’s original edition of this work and numer- 
ous recent advances in iiharmacology and therapeutics have 
demanded this revision. Its publication has been delayed suffi- 
ciently to bring it into complete conformity whli the new United 
States PJiarmacojiceia. All the official drugs are included, although 
the author explains that some of them are of little value, and some 
unofficial drugs are recognized because of their practical importance. 
The substitution of '"mil ” for C.c. is made, but the metric doses are 
still parenthesized. 

The first chapter includes definitions, weights and measures, 
prescription-writing, incompatibilities, etc., while the rest of the 
book is devoted to the drugs. These are arranged in groups accord- 



HOLT, HOWLAND: DISEASES OF INFANCY AND CHILDHOOD 753 


usefulness of pyelography miglit be mentioned in considering dis- 
eases of the kidneys. The book is rapidl.y assuming huge proper- ' 
tions, giving evidence of the advances which have been constantly 
made in this field, and unless some of the subject matter is curtailed 
it is probable that future editions may be in two volumes. 

To the student and general practitioner this work will undoubt- 
edly continue to be a A-aluable aid, but, on the other hand, there is 
nothing unusual about the book that is of particular interest to 
the specialist. F. E. K. 


Care of Patients Undergoing Ga'necological and Abdominal 
Procedures before, during and after Operation. By E. 
E. Montgo:\iery, A.M., M.D., LL.D., F.A.C.S., Professor of 
Gynecology in Jefferson Medical College; Gjmecologist to Jeffer- 
son and St. Joseph’s Hospitals; Consulting Surgeon to the 
Philadelphia Lying-in Hospital, the Jewish Hospital, the Ken- 
sington Hospital for Women, and the American Oncologic 
Ho.spital. Pp. 144; 61 illustrations. Philadelphia and London: 
W. B. Saunders Company. 

This interesting monograph, detailing the practice of the author, 
supplements the usual teaching of pelvic surgery to the medical 
student or nurse. To the often perplexed intern or nurse fresh on 
a surgical service it answers the question of how to do this or that 
minor procedure necessary to the comfort and well-being of the 
patient. The operating-room assistant or nurse may profit from 
a study of the illustrations if nothing else. The teaching is safe, 
well founded, and eminently practical. P. F. W._ 


Diseases of Infancy and Childhood. By L. Emmett Holt, 
M.D., Sc.D., LL.D., Professor of Diseases of Children in the 
College of Physicians and Surgeons (Columbia University), New 
York, and John Howland, A.M., M.D., Professor of Pediatrics 
in the Johns Hopkins University, Baltimore. Seventh edition. 
Pp. 1180; 215 illustrations. New York and London: D. Appleton 
&Co. 

In tlie seventh edition of this standard ^vork the excellence of 
the former editions is continued and the book is made more valu- 
able by complete revision in many places, bringing all the chapters 
up to date. 

In Part I are found the instructive chaptei-s on hygiene, and 
care, grovrth and development and peculiarities of disease in 
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treatment of the Nemathehnintlis has followed tlie same character. 
A few of the genus names ha'V'C been changed. 

Following this capital comes a short chapter on the observ'ation, 
preservation, and cultivation of Platyhelminths and the Nematodes. 
This is followed as before by Acanthocephala and Hirudinea. 
Theobald has written the section on Arthropoda, and greatlj’- 
enlarged it by including newer additions and putting in keys to 
the various families and genera. The flies and mosquitoes liave 
received much attention. The next section, called addenda, cites 
some of the rarer parasitic manifestations, c. g., myiasis, and means 
to combat them. 

A supplement of over one hundred pages reviews concisely the 
pathogenic relations of the animal ]5arasites, and gives specific 
treatment. The remainder of the book is given over to appendices 
on Protozoology, including recent researches, culture media and 
technic, and on Trematodes and Nematodes, in which a few unusual 
findings and results are discussed. 

At the end of the text all the references are collected according 
to subjects, with a guide to the page or pages on which each is 
discussed, and the names are arranged alphabetically. In former 
editions these lists were given after each subject, in many ways a 
preferable arrangement. The index is very full and satisfactory. 
Many illustrations have been added and the old ones much 
improved in reproduction. ' The book is a splendid systematic 
reference work and as well a text-book of pathogenic parasitology. 

H. F. 


A Text-book ox the Practice of Gynecology. For Practi- 
tioners AND Students. By IV. Easterly Ashton, hl.D., 
LL.D., Professor of Gynecology in the Graduate School of Medi- 
cine of the University of Pennsylvania. Sixth edition, thor- 
oughly revised. Pp. 1097; 1052 draAvings. Philadelphia and 
London: W. B. Saundere Company. 

The sixth edition of this book upholds the prestige that has been 
gained by the former editions, and contains much additional matter. 
Several of the chapters haA'e been extensively revised, with a 
resulting improvement in the book as a Avhole. The great value of 
this work lies in the fact that the author takes nothing for granted 
on the part of the reader’s loiowledge, and minutely describes the 
smallest details, to the end that even the novice must understand 
the technic and rationale of the various gjmecological measures 
advised. Viewed from a critical stand-point, however, the failure 
to even mention radiimi is a noticeable omission in a chapter on 
cancer of the uterus that is otherAATse excellent, and a brief descrip- 
tion of adenomyoma Avould not be out of place. LikeAAUse, the 
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and pliysicallj'' are the ones lost in war, the less fit being left for the 
reproduetion of the race; (2) that the influence of the Napoleonic 
wars was to reduce the stature of the French male population 
and to increase ' their youthful infirmities and disease; (3) that 
venereal diseases are increased during war and that their effects 
are racially deteriorating. The facts submitted in substantiation 
of these conclusions are convincing and will be difficult to refute. 

T. G. M. 


The Obstetrical Quiz for Nurses. A Monograph on Obstet- 
rics FOR THE Graduate and Under-graduate Nurse in the 
Lying-in Room. By Hilda Elizabeth Carlson. Pp. 305. 
New York: Rebman Company. 

The familiar plan of a quiz compend serves as a form for this 
excellent treatise on obstetrics for nurses. While the text is there- 
fore necessarily shortened at times, the essential principles are 
presented with sufficient thoroughness to afford a clear description 
of the subject at hand. From the form of the book it should be of 
value in teaching obstetrics to nurses. The book is divided into 
twenty chapters which take up the various subjects of obstetrics. 
There are chapters on modifications of cows’ milk, preparation of 
solutions and enemata and a brief description of the various measures, 
used to alleviate the pains of labor. A careful study of the book , 
will place a nurse in a state of preparedness to efficiently assist the 
physician and properly care for her patients. An essential feature 
is a description for improvising many things needed on an emergency 
or complicated case, outside of the maternity. The book is highly 
commended to nurses and teachers of nurses. P. F. W. 


Manual 'of Surgical Anatomy. By Lewis Beesly, F.R.C.S., 
Lecturer on Surgery and Operative Surgery, Edinburgh School 
of Medicine, and Lecturer on Surgical Applied Anatomy, Edin- 
burgh Postgraduate Courses, and T. B. Johnston, Leeturer 
and Demonstrator of Anatomy, Edinburgh University, and 
Lecturer on Medical Applied Anatomy, Edinburgh Postgraduate 
Courses. Pp. 637; 164 illustrations. New York: William Wood 
&Co. 

The writer of a book on surgical anatomy attempts a difficult 
task in deciding how much attention he should give to the surgical 
and how much to the anatomical side of the suliject, for tlie book 
that covers the whole range on both sides has not yet iieen \\ritten. 
The authors have presented an excellent combination of the two. 
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children. In the latter chapter, as might he expected, stress is 
laid upon the physical examination of babies and children. The 
section on nutrition has been considerably ejilai’ged and changed, 
and embodies all the newer ideas of value in this rather expensive 
and rapidly advancing field. Especially full chapters arc included 
on hereditary syphilis and influenza, and a separate chajiter deals 
with epidemic catarrh or la grippe. The pathology of the diseases 
of the heart and kidneys, and especially of tlic intestine, is fully 
discussed and well illustrated. 

The reviewer has been accustomed to consider Dr. Holt’s book 
in the light of the “Bible of Pediatrics,” and belie^'cs it to be as 
complete and thorough as a single A’olume text-book can be made. 
Indeed, it would seem that it should be in the library of every 
physician whose practice brings him into contact with children. 

A. G. M. 


Losses of Life in I\Iodern Wars: Austria-Hungary and France. 
By Gaston Bodart, LL.D. Military Selection and Race 
Deterioration. By Vernon Lyaian Kellogg, Standford 
University. Edited by Hailvld Westergaard, LL.D., hlember 
of the Committee of Research of the Division of Economics and 
History of the Carnegie Endowment for International Peace. Pp. 
207. O.xford: At the Clarendon Press, Humphrey IMilford. 

One’s favor is immediately elicited for this book, as well as for 
its companion upon Epidemics Resulting from Wars, on account 
of the handsome way in which it is constructed. The binding is 
blue cloth, the pages of the best paper, the type large and distinct, 
and the tables, of which there are many, in full-size type and never 
crowded. These features are especially noteworthj'^ in view of the 
present tendency of some publishers to m.ake use of cheap materials 
and to put the most possible on the individual page. 

The first division of the work consists of two parts; the first 
dealing with the wars of Austria-Hungary between 1618 and 1913, 
and the second with those of France between 1614 and 1913. The 
available data upon the human losses of these wars are presented 
elaborately in tables, and the text on the basis of the tabulated 
figures makes out a case against war. Exception may be taken, 
however, to the conclusion drawn at tlie close of tlris division of the 
book that the present stagnant condition of France may he looked 
upoir as a result of her preeminence as a war-like nation. The 
former premise is to be questioned in view of the part France is now 
playing in the European war. 

In the final part of the work Kellogg presents a preliminary 
report and discussion upon the race-deteriorating influences of war. 
He makes three points; (1) that the men who are most fit mentally 
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The Inhibitory Action of Extract of the Posterior Lobe of the Hy- 
pophysis upon the Polyuria of Diabetes Insipidus.— George Eisner 
(Dcnisch. Arch. f. Iditi. Med., 1916, exx, 438) reports two cases of 
diabetes insipidus which came under his care, and in which he had 
the opportunity to study the effect of extracts of the posterior lobe 
of the hypophysis cerebri upon the polyuria. He first reviews the 
literature, showing that opposite effects were claimed by different 
groups of workers. Von der Velden, Romer, Farnu, Hoppe-Seyler 
and others claimed that they had shown both in man and in animals 
that extracts of the posterior lobe inhibited diuresis,^ not only in normal 
individuals but in patients suffering with diabetes insipidus, and that, 
these re.sults being true, diabetes insipidus must be considered as a 
hypo-activity of the posterior lobe of the hypophysis. On the other 
hand, Frank and Steiger differed, having failed to demonstrate any 
diminution in urinary secretion following the injection of posterior 
lobe extract. They, therefore, stated that on clinical, pathological 
and anatomical grounds diabetes insipidus must be considered as a 
hyperfunction of the neurohypophysis. Eisner’s first case was that 
, of a soldier, aged thirty-five years, who, shortly following a fall upon 
his head in the summer of 1914 which rendered him unconscious for 
five minutes, developed headache and shortly after that a greatly 
increased thirst and a polyuria. In November, 1914, he contracted 
pneumonia; convalescing from this, he resumed his soldiers life, and 
in February, 1915, was admitted to the hospital suffering from an 
intestinal condition siLspiciously like dysentery. During his con- 
valescence from this illness he acquired an acute gonorrhea and on 
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The particular purpose has been to encourage the study of surgical 
anatomy from dissections, which all recognize is the he.st way to 
study gross anatomy for any purpose. Only the undergraduate 
student, however, can avail himself of this method of study, as a 
rule. The anatomy of surgical operations has been emphasized, 
without including the details of surgical technic. Special attention 
is given to the relations which the ends of the diaphyses and the 
epiphyses bear to the capsules and synovial membranes of the 
adjacent joints. A fund of valuable information concerning the 
anatomical aspects of a large number of surgical conditions is 
compressed wjthin the 537 small pages. The illustrations, especiallj^ 
the colored ones, are very good, and are Avell selected to show the 
value of a special knowledge of the anatomy of certain regions. 
Those showing sections of the joints are particularly instructive. 
A feature is also made of roentgen-ray illustrations. The whole 
book serves well the very useful purpose of proving the value of a 
practical knowledge of anatomy. T. T. T. 


Disorders of the Sexu.ve Function in the Male and Fejiale. 

By jN'Lvx Huhner, IN'I.D., Chief of Clinic, Genito-urinary Depart- 
ment, INTount Sinai Hospital Dispensary, New York City. Pp. 

318; 4 illustrations. Philadelphia; F. A. Davis Company. 

In realization of the dearth of information by genito-urinary 
specialists on the sexual neuroses as manifested by theh text- 
books and personal admissions, the author has produced this short 
and practical treatise on the subject. Huhner, by virtue of his 
experience and technic in the treatment of the lower > urological - 
affections is far better qualified to present such a subject than the 
neurologist, upon whom in the past this responsibility has largely 
rested. 

The author has refrained from entering upon the purely neuro- 
logical aspects of the sexual disorders, except as a matter of elucida- 
tion ; nor does he discuss psychanalysis or the various types of sexual 
perversions. These he refers to the neurologist as their pathology 
belongs to the domain of abnormal psychology. The author also 
chooses to disregard the venereal diseases in their connection with 
the subject under discussion. Sterility, likewise, is omitted since it 
has been accorded an independent treatise. 

Thus the subject matter of the book comprises chapters devoted 
to mastui'bation, impotence, pollutions, priapism, sah-^Tiasis, njan- 
phomania, dyspareunia, absence’of orgasm in the female, enuresis, 
withdrawal, continence, etc. 

The conciseness and practical manner of presentation recommends 
the work as an introduction to the subject of sexual neuroses. 

B. A. T. 
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diinimsh urinary secretion and increase the concentration and specific 
gravity of the nrine in this group of cases of diabetes insipidus (with 
changes in the central nervous system) but that the effect is only tem- 
porary, and therefore these extracts cannot be regarded as an effective 
remedy. The value of the posterior lobe extract in diabetes insipidus 
must be as a diagnostic measure, for, if injections of the extract diminish 
the urinary output, and produce a urine that is normal or nearly so, 
the group of cases in which this result is obtained must be regarded as 
arising from diminished functionating of the posterior lobe of the 
hypophysis. 


An Improvement of the Phenolphthalin Test for the Occult Blood 
in the Feces. — Boa.s (Dctdsch. vied. Wchnschr., 1915, xli, 549) describes 
the modification of his recently pi-oposed method of performing the 
phenolphthalin test for occult blood in the feces. The reagent is 
prepared as follows: 25 gms. of potassium hydrate are dissolved in 
100 c.c. of distilled water, 1 gm. of phenolphthalin is added and the 
mixture is shaken vigorously. After solution is complete powdered 
metallic zinc is added and the preparation is boiled in an Erlenmeyer 
flask until the fluid is completely decolorized (two to three hours). 
After cooling, distilled water is added up to the original volume. Solu- 
tion is filtered and the result is a water-clear solution, which I’emains 
colorless even after adding acetic acid, hydrogen peroxide and alcohol. 
The solution remains unchanged for several weeks. In the course 
of a few weeks oxidation of the phenolphthalin around the edge of the 
bottle may take place; this may color the first few drops of the solution 
pink and the bottle should therefore be wiped clean before using. 
The method of performing the test is as follows; an acetic acid-alcohol 
extract (5 drops of glacial acetic acid and 15 to 20 c.c. of alcohol) of the 
feces is prepared. From a dropping bottle 15 drops of the reagent are 
placed in a test-tube, to which are added 5 to 6 drops of 3 per cent, 
hydrogen peroxide and 2 c.c. of absolute aleohol. The tube is well 
shaken. The fecal extract is then run into the tube slowly so tliat it 
forms a layer. If blood coloring matter is present tliere appears either 
immediately or gradually a rose color or deep red ring at the line of 
contact. The depth of color depends on the amount of blood present. 
If the color is faint, it is more readily perceived by placing the tube 
before a white background. The result of the test is rarely doubtful 
but when such is the case the author proceeds in the manner devised 
by Schumm for increasing the delicacy of the guaiac test; the feces are 
rubbed with alcohol and ether in equal quantities in a crucible, filtered 
repeatedly and then the filtrate is evaporated to chyness. The dry 
residue is suspended in acetic acid-alcohol with the help of a stirring 
rod and filtered. Then the technic as described above is followed, 
when the ring becomes definite if blood is present. The author has 
compared the phenolphthalin test with the benzidin and guaiac tests 
and he has found the phenolphthalin test more delicate than the 
benzidin and muc5 more sensitive than the guaiac. Whenever he has 
found the guaiac and benzidin tests positive the phenolphthalin test 
has been plainly positive. The observations described above relate 
only to the detection of blood in feces. For the detection of blood in 
the gastric contents this technic is not satisfactory as the author will 
show in a subsequent communication. 
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June 4, 1915, lie Avas transferred to Eisner’s care. At this time the 
patient was consuming 15 to 17 liters of fluid daily and passing 15 to 
17 liters of urme, the specific gravity of which was not over 1 or 1.001. 
The only objeetive finding of any importance on physical examination 
was an intraspinal pressure of 220 mm. of mercury with the patient 
in the lateral reeumbent position. His mental condition was rather 
euphoric, and headache at times was so severe that he could not wear 
Ills cap. Experiments Avere tried in an attempt to differentiate the 
type of diabetes insipidus present in the case, as Meyer claims that 
there are two varieties: (1) True diabetes insipidus, in Avhich the 
kidneys are unable to secrete a urine of normal concentration, and 
in which the addition of sodium ehloride causes an increased floAV of 
urine Avithout an increased concentration, and (2) a so-called “ psycho- 
pathic” diabetes insipidus in Avhich the concentration of the urine is 
raised after the administration of sodium chloride. Therefore, after 
patient had been on a constant diet, various amounts of sodium chloride, 
urea, dextrose and lactose were admim'stered, all of them producing an 
increase in the specific graA'ity, and concentration of the urine Avith 
very little, if any, increase in Amlume of output. The phenolsulphone- 
phthalein output, Avhen the dye Avas administered intravenously, AA'as 
S3 per cent, during the first hour. After these determinations had 
been made, various extracts (hypophysin, pituglandol) of posterior 
lobe substance Avere administered intraA'enously, intramuscularly and 
by mouth. The administration of these extracts was constantly 
followed by a short period of lessened urinary secretion, the urine 
excreted during tiffs time having a higher specific gravity and increased 
concentration of NaCl and urea. HoAvever, the daily output was not 
diminished. A second case came under Eisner’s observation shortly 
after this one. This case was a Avoman, aged fifty-eight years, Avho had 
a breast amputated in March, 1915, for carcinoma, an affection in 
AAdffch diabetes insipidus has rather frequently been described. In 
August, 1915, she noticed an increased thirst and augmented urinary 
secretion, amounting to 4 to 6 liters daily. She developed a progres- 
sive exliaustion and sleeplessness, frequent morning vomiting, and 
dryness of the mouth. Strychnin Avas injected Avithout result and in 
October, 1915, she came into the hands of the Avriter. At this time 
the patient was large, Avell nourished but weak, with evidence of slight 
arteriosclerosis. Chest AA’-as negatiA'^e and liver was slightly enlarged 
apd firm. The scar on breast Avas healed, with no palpable lymph 
glands. Roentgenograms of skull showed multiple nodules in the skull. 
The urine averaged 4 liters per day, AAoth a specific gravity of 1.002 to 
1.005. Her health did not improve during her six Aveeks’ stay in the 
hospital, and she died a few Aveeks after her discharge. In this patient 
the administration of sodium chloride resulted in a slight increase in 
the daily output of urine, AA'hile the specific gravity remained the same. 
About tAAm-thirds of the salt was excreted in the same day, and the 
remainder on the folloAAung day. The experiments Avith urea did not 
giA'e any definite results. The administration of hypophysin, hoAV- 
ever, gaA^e distinct results in the urinary output for the day being 
distinctly lower, Avith increased specific gravity and higher concen- 
trations of sodium chloride and urea. Eisner concludes from these 
experiments that extracts of the posterior lobe of the hj’pophysis Avill 
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behind his shoulder, as in the first position for “chucking it,” as one 
would do in throwing a stone, and he did this suddenly and with a 
jerk. He felt his arm break, and it and the grenade, which had not yet 
left his hand, dropped. The officer in charge and several other men, 
saw the accident happen, and there is no question as to this having 
been the exact method of its occurrence. The patient was an exceedingly 
muscular man, with thirteen years’ service, who had never had any 
serious illness nor prcviouslj’’ brolcen a bone. The roentgen-ray, opera- 
tion, and a postmortem, a month and a half after the operation, 
showed the comminuted fracture. 


Flavine and Brilliant Green. — Browning, Gulbransen, ICennaway, 
and Thornton (Briiish Med. Jour., January 20, 1917, p. 73), working in 
the Bland-Sutton Institute of Pathology, the Middlesex Hospital, say that 
they have, in the coui*se of the past year and a half, examined an extensive 
series of substances, comprising the principal antiseptics in common 
use and also other compounds, some of which have not hitherto been 
recognized as antiseptics or applied as such. A substance belonging to 
the acridine group, flavine, has been found to possess extremely powerful 
bactericidal and antiseptic properties, which are enhanced rather than 
diminished by admixture with serum. In this respect flavine differs 
from all the powerful antiseptics in common use. In the presence of 
serum, flavine is the most powerful bactericide of all those investigated 
for both Staphylococcus and B. coli, and it is equally efficient for the 
enterococcus and for anaerobes such as B. edematous maligni. Flavine, 
in relation to its bactericidal power, is very much less detrimental to 
the process of phagocytosis and less harmful to tlie tissues than the 
other substances; hence much higher effective concentrations can be 
employed without damaging the tissues or interfering with the natural 
defensive mecham'sms. Brilliant green also compares most favorably' 
with the other antiseptics in these respects. Clinical results have 
substantiated the estimate of the thei’apeutic value of flavine and 
brilliant green based on the characters above noted. The duration of 
septic conditions is in general reduced to at least a half, the stimulus to 
connective tissue to form granulations is a very outstanding feature, 
and these antiseptics can be applied in considerable amounts with the 
minimum of interference with the normal tissue functions. As regards 
the comparative merits of brilliant green and flavine, the latter is 
considered both the more efficient and the more rapid in action. 


Flavine and Brilliant Green in the Treatment of Infected Wounds.— 
Ligat {British Med. Jour., January 20, 1917, p. 78) says that for over 
a year he has employed flavine compounds and brilliant green in septic 
cases under his care in the Middlesex Hospital. Upward of 150 cases 
have been treated, about 50 per cent, of these being war wounds. In 
the case of suppui’ating wounds tlie procedure followed has been to 
secure adequate drainage by free incision when necessary, and then to 
irrigate with a 1 to 1000 solution of tlie antiseptic in normal saline, 
finally the wound is covered with gauze soaked in the solution, and 
protective applied to pi’event evaporation. Wliere there has been a 
cavity it has been packed lightly with gauze soaked in the solution. 
A considerable diminution of the discharge of the pus may be expected 
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Traumatic Aneurysm Dealt -with by Obliterative Arteriorrbaphy, — 
Jefferson {Briiisk Med. Jour., December 9, 1916, p. 794) reports a 
war case of true traumatic aneurysm in the left antecubital fossa, 
following a wound by a rifle bullet which gave little hemorrhage and 
healed within a few days. Two weeks after admission a pulsating 
swelling appeared and at the end of another four weeks it was the size 
of a hen's egg and Avas still increasing. A tourniquet haAnng been applied 
to the arm the sac Avas laid open and the contained clots turned out. 
Three openings into it Avere discoA'ered; one Avas small, situated on the 
inner aspect of the sac, and leading upAvard and backAvard. This Avas, 
probably, a common trunk of origin of the anterior and posterior 
ulnar recurrent arteries. Tavo larger openings in the lowest part of the 
sac AA'ere distant about f inch from one another, and connected together 
hy a deep groove. From them a probe passed upward and doAATiAvard 
along the tracks of the brachial and ulnar arteries respectively. A 
probe sharply bent could be passed into the upper opening and tlien 
immediately doAvmvard along the course of the radial artery. Thus 
the condition Avas an aneurysm of the highest part of the ulnar artery. 
The interior of the sac was Avell scrubbed AA'ith iodine to promote 
adhesions, a continuous suture of fine clu’omic catgut on a fullj' curved 
intestinal needle Avas taken, and the smallest opening closed Avith four 
points of sutoe. In a like manner the upper opening Avas closed and 
the suture continued along the grooA'e to close the loAver opening. 
Following the recommendation of Matas, the sutures AA^ere made to 
enter the sac wall rather Avide of the margins of the sides of the grooA'cs. 
In this Avay aaus produced a firm approximation of as large a marginal 
surface as possible. The tourniquet A\'as noAV remoA'ed and complete 
hemostasis seemed to have been secured. A second roAV of sutures Avas 
now insei'ted about half Avay up the Avails of the sac. The skin flaps 
had not been dissected at all from the subcutaneous surface of the sac 
and so were lined AAdth smooth sac AA'all. Tavo relaxation sutures Avere 
then introduced on each side to complete the obliteration and silk- 
AA’orm gut sutures brought the skin edges into apposition. Recovery 
Avas uneventful and tlie result quite satisfactory. 


Comminuted Fracture of the Humerus Produced by Muscular Action. 
— Mummery and Giuheppi (British Med. Jo 2 ir., December 9, 1916, 
p. 795) reports the case of a soldier, aged thirty-three years, Avho sus- 
tained a comminuted fracture Avhile throAving an empty hand grenade, 
in practice, Avhich Avas about the size of a duck egg, made of steel, and 
Aveighed just over two pounds. He had raised the grenade up to and 
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The Nature of Pneumonia and the Serum. Treatment. — Cole {New 
^ork. Med. Jour., 1917, cv, 233) from a study of pneumonia at the 
Rockefeller Institute, reports that most cases of pneumonia are caused 
by pneumococci which can he divided into at least four types. Over 
500 cases of pneumonia have been studied for the purpose of deter- 
mining the relative frequeney of the dift'erent types of infection. The 
results showed that GO to 65 per cent, of all cases were due to pneu- 
mococci of Tj’pes I and II, while 10 to 15 per cent, were due to pneu- 
mococci of Type III, the remaining 25 per cent, being due to pneumo- 
cocci belonging to Type IV. Studies were also made to determine the 
frequency of occurrence of the different types in mouths of normal 
persons. In e.xaminations of 527 people, 254, or about half, showed 
pneumococci. They belonged to Rie Type IV gi’oup in 75 per cent. 
In 17 per cent, the pneumococci were of the Type III group, while in 
less than 12 per cent, they were of the so-called fixed Types I and II. 
In practically all the instances in which organisms of Types I and II 
were found in normal mouths, it was possible to trace a close relation- 
ship between these individuals and a case of pneumonia of the same 
type. Pneumococci of Types I and II tend to disappear from the 
mouth in a short time as after convalescence from pneumonia. The 
author believes that isolation of cases of pneumococci of Types I and II 
should be more strictly observed than is the usual practice. With the 
present knowledge it was not possible to have an opinion on the value 
of isolation of cases due to pneumococci of Type III._ Probably no 
effect would be obtained by isolation in cases of infection with Type 
IV. With regard to specific treatment the author believes that vaccine 
treatment is without much beneficial effect. He has made use of serum 
prepared from animals made immune to organisms of the different 
types. He notes that on account of the specificity of types it is neces- 
sary to determine the type of infecting orpnism in each case before 
instituting serum therapy. This determination of type of organism is of 
important prognostic value. The author has used immune horse serum 
prepared against the three important Types I, H, and HI. The serum 
against pneumococci of Type I was of high power, that of Type II was 
considerably less powerful while that of Type HI had very little effect, 
either in the test-tube or on experimental animals. So far no atternpts 
have been made to use the serum on patients with T^'^pe HI infection. 

A limited trial has been made with serum against pneumococci of 
Type II, but the results have not been promising. The use of imrnune 
serum against infection Avith organisms of Type I, hoAvever, has given 
'’^i‘y gratifying results and experience indicated that with proper 
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at the end of twenty-four hours. In wounds of moderate severity in 
which no foreign body is present and in W'hich free drainage is secured, 
the suppurative process may be expected to come to an end after four 
or five days’ treatment. From tlie few cases in which tlrere has been an 
opportunity to apply tlie antiseptic before the evidence of sepsis has 
appeared it is considered that the results of the highest value are to be 
anticipated in' the future by what one may term the “prophylactic"’ 
use of these antiseptics. Ligat has used considerable quantities botli 
of brilliant green and flavine over prolonged periods; in some cases he 
has no hesitation in injecting the latter antiseptic into the tissues, and 
he has never observed any toxic phenomena followng their use. Of the 
two antiseptics investigated lie has found flavine to be the more efficient, 
especially in heavily infected wmunds with free discharge of pus, and 
he now uses this antiseptic exclusively for septic cases. He regards 
these substances as satisfying therapeutic requirements for the treat- 
ment of w’ounds in a manner superior to any of the antiseptics hitherto 
employed. 


The Bacteriology and Microscopy of the Contents of the Seminal 
Vesicles Postmortem. A Study of Fifty-two Cases. — Thomas and 
Harrison (Jour. Urol., 1917, i, 50) say tl^at in view of the unprece- 
dented interest manifested by urologists today in spermatocystitis, 
and in realization of the focal sepsis occasioned thereby, too little 
suspected and investigated by the average medical man, but never- 
theless characterized by a retinue of urinary, arthritic, neurological, 
mental and even systemic diseases, it behooves the profession to welcome 
any attempt to study this obscure affection. Some investigators regard 
spermatocystitis as the commonest complication of gonorrhea. It is 
probably true that epididymitis does not exist without an associated 
seminal vesiculitis, and the belief is gradually gaining credence, that 
inflammation of the spermatic vesicles is as common, if not more 
frequent than prostatitis, as a gonorrheal complication. Mayer found 
60 per cent, of patients with posterior urethritis to have involvement of 
the seminal vesicles. Lewin and Bohm encountered spermatocystitis 
in 35 per cent., and prostatitis in 29 per cent, of 1000 gonorrheal cases. 
The particular purpose of the writers is to establish on a fiimer basis 
certain indefinite and conflicting ideas concerning: (1) the presence 
of spermatazoa in the seminal vesicle, (o) normally and (6) when 
inflamed; (2) tire life or death of spermatazoa in spermatocystitis and 
(3), the indentification of the invading bacteria, gonorrheal and non- 
gonorrheal. They concluded that tire seminal vesicles harbor sperma- 
tozoa after death, and therefore presumably during life. Tins function 
is exercised in the presence of inflammation (spermatocystitis), altliough 
in a large percentage of inflammatory cases no spermatozoa can be 
found (postmortem). The determination of the viability of the zoosperm 
in the presence of the seminal vesiculitis, the exact identification, 
classification and relative frequency of the invading bacteria, par- 
ticularly with reference to gonorrhea are questions impossible of solu- 
tion by postmortem investigation. 
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l\v this ))roccfliiro, and ])rcc.\isting adlicsions are generally broken up 
by the introdnetion of the air. The pericardial sac in the case treated 
by the authors continued to refill but the intervals between tappings 
became progressi^'ely lengthened from eight to fifteen to thirty-three to 
forty-eight days. The injection of air in an amount equal to that of the 
fluid removed caused no untoward effects; no pain, no d^^spnea, no 
symptoms referable to the heart itself were produced. 


Home-made Bread Substitutes for Diabetic Patients. — Nicholson" 
{Briiifili Med. Jour., 1917, 292.5, 82) recommends a bread made of 
peanut flour and casein. It has the advantage of being very nice to 
the taste, and can be cut readily into .slices, even as thin as white bread. 
The formula for making it is as follows: Peanut flour, 8 ounces; casein, 
2 ounces; a pinch of salt; white of eggs, 12 ounces. The white of egg is 
beaten to a snow, and then the otiicr ingredients (previously lightly 
mixed) are slowly added. 


Disappearance of Malignant Tertian Crescents from, the Blood follow- 
ing the Intravenous Injection of Tartar Emetic. — Rogehs {British Med. 
Jour., 1917, 2923, G) who has already reported success in the cure of kala- 
azar by tartar emetic intravenously, tried the same drug in the treatment 
of patients with persistent malarial crescents in the blood. He says that 
it is well known that once crescents appear in the blood they remain 
present for months uninfluenced by quinin, and cites the details of 
4 eases treated by intravenous injections of tartar emetic with rapid 
disappearance of the crescents from the circulating blood. The 
author is not too sanguine but suggests the more wide-spread use to 
determine its value. He says that much further experience will be 
required to settle these points but the indications to be derived from 
these few cases appear to be that quinin should be used to check the 
malarial paroxysms, while tartar emetic should subsequently be given 
intravenously, in the hope that it may prove of vame in destroying 
the cxtracorpuscular stages of the malarial parasites and so prevent 
relapses and greatly lessen the infectiveness of the patient to malaria- 
bearing mosquitoes by killing the crescents of the malignant tertian 
variety and the corresponding resisting forms of the other types of 
malaria. 


Horo.e-m.ade Bread Substitutes for Diabetic Patients. Williamson 
{BritM Med. Joiir., 1917, 2921, 870) gives formulas for home-made 
bread substitutes which have been of great service to him in his 
care of diabetic patients. The following formula is a sample upon 
which a number of different combinations arc based. Formula. Soluble 
casein, 3 tablespoonfuls; gluten flour, 2 tablespoonfuls; baking powder, 
■2 teaspoonful; 1 egg well beaten; small pinch ^ of salt. Mix veil 
together, adding the baking powder last. A little water may be 
added if necessarv. Drop into six tins and bake twenty minutes. 
Formulas are also given for various combinations of the soluble casein 
with cocoanut powder and almond flour with and without gluten. He 
advises that diabetic patients should not try one bread substitute onl> 
but they should try several until the most palatable is obtained lor the 
individual patient. 
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use this serum liud great tiiCKipeutic value. In the liospital of the 
Rockefeller Institute, 7S cases were treated with 6 deaths. The 
mortality was 25 per cent, in cases due to Type I infection, Ijefore 
the serum was used, so that it was evident that the serum was of con- 
siderable value. Of the 6 fatal cases, 1 died on the fifty-third day 
'following pneumonia from general streptococeus infection; 1 died during 
convalescence from pulmonary embolism; 3 were treated only on the 
day of death late in the disease, leaving but 1 fatal case that received 
treatment over two da 3 's. In order to obtain the best results certain 
rules must be observed. First, serum must be given in large amounts 
intravenousl.v, and its administration must be commenced as earty in 
the disease as possible; its use must be continued until infection was 
definitel.v overcome. Before administering the serum a small dose 
of normal horse serum should be given subcutaneouslj’’ in order to 
desensitize the patient in case he was sensitive to horse serum. Among 
the treated cases the emdence of cmpj'ema has been greater than in 
the untreated cases. This probably meant that in a large numljer of the 
cases, otherwise fatal, the infection was localized instead of becoming 
general. 


A Report on the Treatment of Pernicious Anemia by Transfusion and 
Splenectomy. — Giffin (Jour. yl?H. Med. Ass?i., 1917, l.wiii, 429) saj's 
that there is no evidence that splenectomy' has cured pernicious anemia. 
A review of 31 cases of splenectomy for pernicious anemia demonstrates 
a definite gain in the blood, the weight, and the general condition during 
the first three months of the postoperative period in 78 per cent, of the 
cases; during the second three months’ period, 68 per cent, of living 
patients maintained their gain. A consideration of the advisability 
of splenectomy' would seem to be warranted at present chiefly' in 
young and middle-aged patients of good general resistance, who show 
evidence of active hemolysis and in whom the spleen is moderately 
enlarged. The estimation of the blood-derived pigments in the duo- 
denal contents is valuable in determining the degree of hemolytic 
activity' present at a given time. A comparison of the degree of 
hemolysis with the severity of the anemia would seem to be indicative 
of the productive power of the bone-marrow. Preoperative treat- 
ment, especially transfusions, should be employ'ed to influence the 
general condition of the patients and to improve the characteristics of 
the blood picture. The operative risk is increased when the hemo- 
globin is below 35 per cent, and the ery'tln-ocyte count less than 1,500,000 
cells. Postopei'ative transfusions have not been given as a routine 
irrocedure, but transfusions have been successfully' employ’ed in post- 
operatir’e relapse. 


The Treatment of Tuberculous Pericarditis by the Induction of 
an Artificial Pneumopericardium. — Weil and Loiscleur (Za Presso 
Med., 1916, xxiv, 601) recommend the introduction of air into the 
pericardial sac after paracentesis of a pericardial effusion by em- 
ploy'ing a similar technic as ift treating a pleurisy with effusion by' 
artificial pneumothorax. They cite a case treated in tlris way' with 
the treatment controlled by frequent roentgen-ray' examinations. 
They' believe that adhesion of the pericardial layers can be prevented 
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proportion of the cases are not accompanied by paralj'^sis. The dis- 
ease appears to affect all ages and classes. It is essentially infectious 
and communicable, the virus apparently entering the body through 
the mucous membranes of the nose, throat, and intestines, and affects 
chiefly the nervous system. Tlie mode of infection is undoubtedly by 
personal contact, and convincing evidence has demonstrated that no 
intermediate way exists. Plies and domestic animals do not com- 
municate the disease except as passive carriers. Healthy, contami- 
nated persons can carry the virus through the secretions of their 
mucous membrane. IMany people have a natural immunity to the 
disease. The average incubation period is eight days. The pro- 
dromal stage if present shows 'indefinite body pains, fatigue and pres- 
sure or aching of the head. The onset shows a high fever of short 
duration and usually ending by lysis. The general symptoms are 
headache, vomiting, constipation, pains generally over the body but 
particularly^ in tlic nape of the neck. Stiffness of the head and neck, 
refusal to flex the chin on the breast. Hyperesthesia is characteristic 
and, as a rule, diffuse. Weakness, with flaccidity of the muscles, 
and drowsiness are characteristic symptoms. These symptoms may 
last from five to ten days followed by rapid recovery, when the case is 
termed "abortive.'” However, recurrence may follow with a sub- 
sequent paralysis. The various types of the disease are described, 
depending on the anatomical lesion in the nervous system. The 
abortive type comprises 35 to 56 per cent, of all cases, and is the most 
dangerous form from the point of dissemination of the disease. During 
epidemics every person with an acute infection is rightly to be regarded 
as a suspect. 

Early Diagnosis of Pott’s Disease. — Taylor and Darling {New 
York Siute Jour. Med., 1917, xvii, 51) impress the value of habitually 
thorough examination of children in illness in avoiding eiTors in diag- 
nosis of this disease. Pott’s disease is essentially a disease of childhood, 
90 per cent, of cases occurring before the fifteenth year. It is desir- 
able, if possible, to make a diagnosis before destruction of vertebrae 
or surface abscess formation occur. The disease develops more rapidly 
in children than in adults and abscess or deformity may appear in a 
few months. Among the earliest signs of the disease in childhood are 
general debility, slight anemia, failure to gain, lack of interest in play, 
tendency tu lie down often, unnatural attitude, change in gait, night 
cries or pai’oxysmal abdominal pain or persistent attacks of pain in the 
chest or stomach. The child moves cautiously, leans on a table or 
chair at every opportunity and tends to walk on toes. ^ These symp- 
toms are suspicious. On inspecting the spine, if the lesion is cervical 
there may be unnatural posture of the head or supporting the chin 
with the hands when sitting. The most usual loca-tion of the lesion 
in children is the dorsal region and with this situation may be found 
elevation of one or both shoulders, rigidity of the spine when walking 
and placing the hands on the thighs to support the spine when sitting. 

A slight lateral curve may be seen. If the disease is lumbai theie js 
exaggeration of the normal curve which tlu’ows the abdomen forward 
and the child characteristically squats instead of stooping to pick up an 
object. It may be possible to detect appro.ximation of tvo veitebra 
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Communicability of Poliomyelitis. — ^Kivki.ey Pcdiat., 1917, 

xxxiv, 32) offers interesting observations bearing on tlie questions 
of the transmissibility of the disease by the diseased to the unprotected 
indi\'idual by human contact; tlie part played by the innocent in tlie 
transmission of the disease, and the proportion of healthy children who 
are susceptible. The following facts have a striking relation to trans- 
mission by human contact; There were no cases of the disease on 
Governor’s Island, New York, during the recent epidemic. There are 
about SO children on the island, and a strict quarantine of children 
under sixteen years was maintained tlrroughout the epidemic. There 
were no cases on Barren Island, with 350 children, in a population of 
1500 people. The geographical and social isolation of this community 
can be considered responsible for its immunity from the disease. 
Among the 21,740 children in 93 institutions under permanent juris- 
diction of the Health Department of New York City, but 10 proved 
cases developed. Three of these developed within two weeks of their 
admission to the institutions and thi’ee others were allowed to mingle 
with city cliildren in a public park. This low morbidity is to be 
ascribed to the strict quarantine established in these institutions by 
the Department of Health. The conclusion being safe that the disease 
would spread along the lines of human travel to isolated sections, the 
author thoroughly investigated a nurnber of first cases occurring in 
isolated communities in northwestern Connecticut, in which the 
disease had not been known to exist for a period of ten years. He 
reports 11 cases of the disease under the above conditions, and in 
almost all the cases it was proved that some person coming from an 
infected locality had come in contact with the case just previous to 
its development, the infection being borne by the innocent carriers. 
In 2 cases the disease was transmitted by coming in personal contact 
vdth children recently arrived from an infected locality who were 
at the time or quite recently ill from a condition not diagnosed as 
poliomyelitis but which was later shorvn to have been that disease in 
its abortive form. The author concludes as reasonable that polio- 
mj^elitis may be communicated through personal contact and that 
there are innocent caiTiers who spread the disease. Also, that but a 
small percentage of children are susceptible to the disease and that 
probably from 90 to 95 per cent, possess an immunity. 

Some Clinical Aspects of Anterior Poliomyelitis. — ^IM artin {Can- 
adian Med. Assn. Jour., 1917, vii, 113) states that recent observations 
and researches of this disease demonstrate the need of reconstruc- 
ting our ideas of it. Epidemics show that even the very large 
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application depends largely upon the reaction (pain, rectal and vesical 
tenesmus, symptoms of absorption or toxemia). The usual routine 
followed by the author is to give a seeond treatment seven to ten days 
after the first, and if improvement is apparent two more at intervals of 
three weeks with diminishing dosage, applying in this first series a 
total of oOOO to 6000 milligram hours. Thereafter one treatment each 
month completes the primary treatment; the patient presents herself 
at least once a month, and if a recurrence manifests itself a new series 
of radiations is undertaken. Frank has followed most of his cases by 
the microscopic study of excised bits of tissue from time to time, and 
has found the usual cell changes that have been often described. The 
limit of penetration of direct action of the radium appears to be about 
1.5 cm., but the author believes that cancer cells may be destroyed 
l)eyond this zone by the strangling action of the contracting connective 
tissue, which is greatly stimulated by the radioactivity. In one instance, 
a uterus the scat of a well developed squamous carcinoma of the cervix 
was removed by radical operation seven weeks after the beginning of 
treatment and cut in serial sections, but only two very small suspicious 
areas of malignancy could be discovered. In common with all other 
careful obsei-s'crs, however, Franlc warns against forming false hopes 
of permanent cures in these cases, and considers that all we can say of 
radium at present is that it is the best palliative — though only a pallia- 
tive — treatment for inoperable cases of cervical cancer. 

Significance of Hematuria. — An interesting analysis of 238 cases of 
hematuria has been made by Keetschmee {Jour. Am. Med. Assn., 1917, 
Ixviii, 598), who very properly calls attention to the great importance 
of this symptom, since with very few exceptions it means organic disease 
in the urinary tract, and yet it is very often disregarded and belittled 
l)y both patient and physician. It is often unaccompanied by pain, 
and as the exact location of the trouble is usually difficult of determina- 
tion, various styptic drugs are administered, while both patient and 
physician wait for the bleeding to stop. The fact that a large percentage 
of these cases are in reality due to new growths or tuberculosis of the 
kidney, conditions in which early treatment is of vital importance, 
should indicate the necessity for making an early, accurate diagnosis. 
Of the 238 cases studied by Kretschmer, an accurate diagnosis was made 
in 197. In 74 of these the trouble was in the kidney, the list of lesions 
being headed by tuberculosis and nephritis, with 23 and 12 cases 
respectively. Next in order of frequency came renal calculus, hyper- 
nephroma, and colon-bacillus infection, with 8 cases each, then car- 
cinoma, other renal tumors, polycystic disease, trauma, and h^'dro- 
nephrosis, with 2 cases each. Pyonephrosis, movable kidney, pregnancy, 
doubtful stone, and oxaluria each accounted for a single case. The 
bladder was the seat of the hemorrhage more often than the kidney, 
being involved 86 times. The largest number of these cases, 36, were 
due to carcinoma; papilloma was responsible 26 times, calculus 14 
times, and vesical tuberculosis 10 times.- There were two cases of 
diverticula, and one each of angioma and pob^pi. The prostate was 
the source of the hemorrhage in 25 cases in males, ureteral calculus v^as 
the factor 10 times, and prolapse and tumor of the female urethra once 
each. Taking the series as a whole, tumor formation in some portion 
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M- hen the spine bends or interniption of tlie normal curve of tlie spine 
wJien the child leans forward. Waterman and Yager in an analysis of 
1000 cases found the most frequent early signs in young children to 
be the unnatural attitude and tlie pain and muscular rigidity. 


GYNECOLOGY 

UNDER THE CHARGE OF 

JOHN G. CLARK, M.D., 

PROFESSOR OF GYNECOLOGY IN THE UNIVERSITY OF PENNSYLV-ANIA, PHILADELPHIA. 


Radium Treatment of Cervical Carcinoma. — Reports upon this 
subject are now becoming quite common in the American literature, 
showing that numerous clinics are giving it a trial, and while these 
reports for the most part are as yet distinctly preliminary in nature, 
and cover small series of cases, tliey are of interest in showing the 
development of the technic and applicability of the treatment. In a 
recent report Frank (Jour. Cancer Research, 1917, ii, S5) says that he 
has had put at his disposal 130 mgs. of radium, contained in four tubes, 
the largest liolding about SO mgs., and the others smaller amounts. 
For the treatment of small carcinomata, where concentration of the 
rays is desirable. Ire has devised a hollow lead cup on the end of a long 
handle of stiff Avire. The uncovered glass tubes, containing the radium, 
are put in tliis cup, which is then closed rvith a brass lid held in place 
by adhesive, and the whole covered by a small rubber bag 1 mm. in 
thickness to cut out the secondary rays. Thus all the rays are blocked 
in all directions but in the one in which it is desired to har'e them act. 
For larger cauliflower growths, the chief radium tube is placed in a brass 
capsule 1.5 mm. thick, which is screwed to the end of a long wire 
handle. If a larger dosage than this affords is desired, the additional 
tubes are fastened around the periphery of the first Avith adhesive, and 
the Avhole then coA’ered Avith a rubber bag and introduced together by 
means of the handle. In crater-like carcinomata the central tube is 
adA’anced a couple of centimeters ahead of the three smaller ones, 
thus permitting its introduction into the cerA'ix, the smaller tubes at 
the same time radiating the vaginal portion and fornices. If it is desired 
to screen one side, this is done by introducing four to eight thicknesses 
of lead foil iirside the rubber bag. Unless the carrier is to be introduced 
actually inside' the cerA'ical canal a layer of gauze is interposed between 
it and the groAvth. The carrier is alwaj's introduced by sight after 
retraction of the vaginal AA’alls; it is pushed firmly against the gauze 
by means of the handle, and the A-agina is then tightly packed with 
gauze so that its Avails are separated as far as possible from the radium. 
The handle remains sticking out of the vagina, and is secured to the 
A'ulva by means of strips of adhesR-e. The radium is usually allowed 
to remain in place eighteen to twenty-four hours; the frequency of 
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Ophthalmia Neonatorum. — The frequency and prevention of this 
disorder are considered in the public health report of the city of London, 
on which an absti'act is made in the British Med. Jour., September 16, 
1916. 537 cases during a year were investigated, of which 456 com- 
pletely recovered. In 6 there was permanent impairment of vision, in 
1, definite history of gonorrhea in both parents, and both eyes of the 
cliild were affected from the moment of birth. Instructions were given 
to take the child to the hospital for treatment, but this was not done, 
and the child became blind in both eyes. Among the mothers there 
was a history of vaginal discharge in over one-third of the cases, 39.6 
per cent. Among the children having ophthalmia 20 died while suffering 
from the disease. In 53 cases the parents took the child from observa- 
tion before a definite termination of the case had occurred. 


Lumbar Puncture in the Fetus. — Costa {Jour. Ann. di Ostet, No. 6, 
1916) discusses the problem of lumbar puncture upon the fetus in cases 
of breech presentation where birth is difficult because of contracted 
pelvis in the mother, or excessive development in the child. He 
described a case of contracted pelvis with a conjugate avara 7.4 cm. 
in which lumbar puncture was done upon the fetus in breech presenta- 
tion, resulting in the spontaneous expulsion of a female child weighing 
3200 gm. and 50 cm. in length. The fetus died on the fourth day after 
birth from general debility, and a careful examination failed to disclose 
any injury to the nervous system resulting from the lumbar puncture. 
Other similar cases are cited, and the conclusion of the writer is that this 
method has a distinct field of usefulness, especially in cases in which 
there is moderate pelvic contraction. 


Rupture of the Scar of a Previous Cesarean Section. ^Findley {Am. 
Jour. Obst., September, 1916) has collected 63 cases in which rupture 
of tlie uterine scar has occurred in patients upon whom previously 
Cesarean section had been performed. The analysis of these cases 
shows that a perfectly healed scar may be relied upon to resist the force 
of labor, but as one cannot tell what happens to the Cesarean wound 
after operation in most cases, every precaution must be taken to secure 
accurate and aseptic union. The principles of suture produced by 
Sanger which call for the accurate closure of the uterus muscle 
separately, followed by closure of the peritoneal covering of the uterus, 
must be strictly followed. A second important factor is absence^ of 
infection. There may be present a latent gonorrheal infection vhich 
may defeat the most careful efforts to secure a perfect healing. WJien 
after Cesarean section the patient’s convalescence has been complicated 
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of the urinary tract was distinctly the most frequent cause of hemor- 
rliage, followed by tuberculosis and calculus. In many of these cases, 
it was necessary to study tJie patients over considerable periods of time, 
and to make numerous and varied e.vaminations, before the true con- 
dition was determined. Kretschmer says that he makes it a rule to 
inject guinea-pigs routinely in all cases of obscure hematuria, as it is 
at_ times impossible to demonstrate tubercle bacilli in the sediment of 
urine containing a large amount of blood. In the remaining cases of the 
series, the source of the hemorrhage but not its cause was determined 
in about a third. Most of those in whom neither the origin nor the 
cause could be determined cither refused instrumental examination, 
or for some reason this could not he carried out. In only G cases of the 
■entire series in which complete examinations were made was no light 
thrown on the condition. In these, cystoscopic examination, ureteral 
catheterization, cultures of the urine, roentgen-ray examination and 
pyelographj' were all completely negative. The author does not 
consider these cases of so-called “essential hematuria,” but merely 
e.xpressions of our present diagnostic limitations, and tliinks they should 
be subjected to further clinical observation. 


Gangrene of the Uterus following Criminal Abortion. — ]\1\uclaire 
(rin?!. dc gyncco. ct d’obst., 1916, xlii, 193) calls attention to the fact 
that serious and often fatal symptoms may arise followung the introduc- 
tion of irritating solutions or unclean instruments into the uterus due to 
gangrene of the wall of the fundus, associated witli a small area of 
perforation, or even in the absence of any perforation. He cites 4 
cases, in 2 of which no pei-foration has occurred primarily, though in 
one of these a large perforation in the fundus, due to gangrene, was 
found in the uterus removed at autopsy twelve days after an exploratory 
operation, at wliich the peritoneal covering of the uterus was found to 
be intact, with a recognized subperitoneal area of beginning gangrene, 
tlie uterus, however, not being removed at that time. In the second 
case, two spots of subperitoneal gangrene, at the tubal angles, with 
intact peritoneum, were recognized at operation and the uterus removed; 
microscopic examination verified the diagnosis. In all these instances, 
the gangrenous area is more or less conical in shape, with the apex in, 
corresponding in outline to that of an infarct, a condition that is 
explained by the anatomical relationships of the terminal vessels in the 
fundus. Leclerc and Crispin have shown by injection experiments 
that in the fundal region the terminal arteries approach tlie intertubal 
line without anastomoses, differing in this respect from the vascular 
arrangement in the corpus and cer^^x. The fundus is therefore in a 
poor condition for defense against vascular lesions, and an infection 
in the uterus causing tlrrombosis of one of these little terminal arterioles 
may easily lead to the formation of a gangrenous perforation even 
tlrough no actual mechanical perforation was caused at the time of the 
instrumentation. This fact emphasizes, in Mauclaire's opinion, the 
necessity, for the most careful watcliing of these cases, and the per- 
formance of an immediate laparotomy upon the first vestige of peritoneal 
symptoms, even if it appears exceedingly unlikely that the preceding 
rnanipulations had actually resulted in perforation of the uterine wall. 
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“''“'“Hv no place in normal oirstetrics, 
and in selected cases only, under accurate observation and skilful care 
i^s Its use permissililc. The reviewer has recently seen a case where 
separation ol the placenta followed the administration of pituitrin- 
also a case of contracted pelvis where pituitrin was given repeatedly,’ 
and forceps used unsuccessfully, and a case of uterine rupture following 
the use of pituitrin. This substance is probably the most dangerous 
01 ug at present in the hands of the general profession. 


Spontaneous Rupture of the Uterus.~TELF.UR {Am. Jonr. OhsL, 
beptember, 1 91 G) reports the ease of a patient admitted to hospital in 
snock, with breech presentation in which the fetus could not be safely 
f eneied iiy traction. On opening the abdomen a transv^erse rupture 
across tile vaginal vault was found opening up the broad ligament on 
t le lelt side and extending up upon the uterus. C raniotomy and e.xtrac- 
tion were immediately performed followed by hysterectomy. The 
patient did not survive the operation. In discussion a case was described 
inAvIuch after a perfectly normal and rapid labor a patient had died from 
pioiuse iiemorrhage behind the peritoneum arising from a tear in the 
e t broad ligament which had opened the uterine artery. It also 
eveloped.in discussion that a spontaneous rupture of the uterus can 
occur as low as the broad ligaments without interference during labor. 


\T following Extensive Operations upon the Pelvic Organs, — 

\ INEBERG reports a case where a gangrenous appendix was removed, 
also one tube and ovary, and adhesions around the other tube freed, 
and the opening of the closed tube resulted, the ovary remaining. 
Although the operation was a difficult and extensive one, the patient 
made a good recovery an'd subsequently became pregnant. Speaking 
irom clinical experience there seems to be no condition in the abdomen 
So complicated by adhesions that pregnancy may not occur if ovarian 
tissue be left and one tube which is in any degree patent. 


The Transmission of Hereditary Syphilis, — Gaucher {Bull, de 
Acad, de mod., September 26, 1916) reports the case of an apparently 
neaithy young couple free from acquired venereal disease who had 
three children presenting the manifestations of inherited syphilis of a 
severe type. One child is an idiot. Gaucher had been the physician 
01 the grandfather, and remembered that although this man had never 
acquired venereal disease, that he had hereditary syphilis. He died in 
aarly manhood from syphilitic paraplegia. This interesting case illus- 
trates the potency of hereditary syphilis even to the.fourth generation. 


Puerperal Eclampsia, — Scheult {Jour. Ohst. and Gynec. Brit, 
■li-mp., June-August, 1915) gives the results of his operations on 122 
cases of puerperal eclampsia in the hospital at Trinidad. His obser- 
vations show that in the majority of cases nephritis ivas present in 
varying degree. The greater number of these cases were primipara; 
jmd the influence of twin pregnancy is recognized in causing eclampsia, 
the disease seemed less frequent when the weather was driest and the 
coming of the rainy season was followed by an increase in the numljcr 
of cases. The maternal mortality was 22.9 per cent, and the fetal mor- 
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by fever, this must be regarded as a sign that the wound in the uterus 
is not properly healed, and should such a patient eome into subsequent 
labor, she should be delivered by section at the onset of labor. In all 
cases of labor where infection is known to exist, and the necessity for 
section arises, sterility and hysterectomy should be performed, and not 
the ordinary conservative section. Transverse, fundal, extraperitoneal 
and cervical incisions have not lessened the liability of rupture in the 
uterine scar, but hare probably increased it. In cases of Cesarean 
section the danger of subsequent rupture of the scar is not so great that 
each Cesarean section shoulcl be followed by sterility. Patients who have 
had section and who subsequently become pregnant .should be delivered 
in a hospit.al witli skilled attendance where operation could be promptly 
performed if necessary. '\'’ersion, high forceps, tamponing the uterus, 
the use of bags, and the giving of pituitrin should never be employed in 
patients who have a Cesarean-scar. Not more than 2 per cent, of cases 
delivered by section have a rupture of the scar in subsequent labor, 
and this shows that the argument “once a Cesarean section alwaj’s a 
Cesarean section” is not reasonable. There is, Imwever, sufficient 
danger to forbid the indiscriminate use of the Cesarean operation. 


■ A Practical Method of Estimating the Condition of the Ovaries. — 
In an article upon fertility and sterility, REyNOi,DS (Jour. Am. Med. 
Assn., October 21, 1916) draws attention to the fact that at operation 
practical idea of the condition of the ovaries may be obtained by 
a careful palpation. The consistence of the normal ovary is distinctly 
soft and elastic and uniform. One of the most frequent pathological 
processes found in the ovaries is sclerosis, and this can be appreciated 
better by touch than even by sight. The decision to remove or leave 
an ovary in a given case may often be properly made by careful palpa- 
tion of the ovary, and the recognition of a considerable area which is 
normal in consistence. Where, on the otlier hand, notliing but firm 
sclerotic tissue is present tire ovary is in all probability incapable of 
function. 


Rupture of the Uterus following the Use of Pituitrin. — ^IMcNeile 
(.4m. Jour. Obsi., September, 1916) reports the case of a strong-looking 
Mexican woman Avho had three labors previously, tw’o terminated by 
the use of forceps and one spontaneously. The position and presenta- 
tion in the fourth labor were normal and favorable, and as uterine 
contractions grew' feeble during labor, pituitrin was given. This was 
immediately followed by tetanus of the uterus with pain in tire epi- 
gastric region and chest. Uterine contractions ceased. Later the 
patient was delivered of a stillborn child. Hemorrhage folloAved and 
wdien the hand was introduced into the uterus to deliver the placenta 
it was found in the abdominal cavity. On admission to the hospital 
the patient was semicomatose, and on section a transverse rupture of 
the lower segment was found, the edges of the tear badly lacerated. 
A supravaginal hysterectomy was done witli drainage; the patient 
recovered. On subsequent examination the pelvis was obliquely con- 
tracted. In the literature including his own, the writer has collected 
16 cases of rupture of the uterus following the use of pituitrin, with 
thirteen deatlis. After considerable experience with the drug the con- 
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necrosis of certain areas in the labyrintli capsule. . . 

■ - Grav believes that similar areas occui 


of aseptic infarction. Gray believes that snniiar areas oee u . 
bones of the skeleton. (4) Lastly otosclerosis is re|iarclcrl s 
f due to a trophic disturbance— n c., as a dcM n 


as a result 
in other 
small 

group of observers as due to a trophic distiirDancc-j. c. as a 
tive atrophic process. According to this theory 
times) found in the ganglia and nerves arc primary, vbilc those in i • 
labyrinth capsule arc secondary. In tins connection it. may be noted 
that certain cases, which clinically appeared to be cxamplc.s of m rn 
deafness, on microscopic examination showed spongi heat ion ol tiic 
labyrinth capsule with (Siebenmann) or without (Briiohl) ankylosis of 
the stapes. This type of otosclerosis associated with nerve float ne.ss— 
the so-called “atypical otosclerosis” — is markedly hereditary, -‘lie 
author of the second part of the paper gives a compact .statcimmt of the 
patliologic changes as determined under section and microscopic observa- 
tion, and points to the fact that the study of sections from cases of 
otosclerosis strongly suggests the structural changes mot with in other 
bony tissues in conditions of chronic toxemia or altorcfl metabolism. 
Whatever be the exciting cause of this condition wc have a scries of 

: 1 j.rv l-vyv 1 n r'Sfirfini 


plasma cells does not prov 
origin. These cells arc not present in all forms of chronic innammation. 
Even when they arc present they do not occur in all stages of the 
inflammatory process. For their detection special staining methods arc 
required — methods difficult to apply to cclloidin sections of the labyrinth. 
The first change one observes in otosclerosis is the marked and general . 
engorgement of the bloodvessels both in the fatty marrow of the bone 
and in the mucoperiosteum. The connective tissue of these areas is also 
seen to increase in amount, having a loose, open, and fibrillated structure. 
There are more cellular areas, mainly composed of mononuclear cells, 
which are closely related to the congested vessels. Some of the medul- 
lary spaces in the petrous bone show Icukoblastic marrow reaction. 
Such appearances can be explained by a toxic body brought by the Idood 
or stimulant, especially on the connective tissues of the marrow. The 
condition is essentially a granulating process, which slowly brings about 
^sorption of the bone, allowing the opening upiof the medullary spaces, 
the deeply staining bone seen around the enlarged medullary spaces 
appears to be old bone which is undergoing change, and not new-formed 
bone, as described by various writers. The granulation tissue tends to 
become more fully formed fibrous tissue,, and these fibers range them- 
selves m concentric layers around the central vessel. Ossification of 
this fibrous tissue now sets in, beginning witli the fibers lying in close 

oUhe h,m trabcculm, thus bringing about a marked thickening 

of the lamellae at the expense of the Haversian canals. The inner layer 

also appears to be involyed in this 
cepfnL^^ sclerosis. There is an active proliferation of the cartilage 
.cel^ and ossification into a bony matrix. c.utnage 

bedn IT ^ appear to 

of the cartilaginous and lamellar portions of the 

3 to spread directly along that linTforTomo d . 

tance, extending more .or less into the rnr+Pn Jinm.o i h, , ‘is- 
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tality was 34 per cent. Three cases after recovery had marked mental 
disturbance and had to be treated in asylums. Four patients recovered 
from eclampsia without coming into labor, three of whom went to full 
term and one was delivered prematurely. In one case a full term, well- 
developed child developed eclampsia convulsions seventeen hours after 
birth, which proved fatal. 
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The Pathology of Otosclerosis. — By J. S. Fraser and R. Muir 
{Jour. LaryngoL, Rhinol., and OloL, vol. xxxi, No. 11 ). — This com- 
munication, a part of the report for the year 1915 from tire ear and 
throat departments of the Royal Infirmary at Edinburgh, is a valuable 
contribution to tlie record of the patliological facts and an inferential 
study of tlie etiology of the several forms of tissue change in the 
middle ear or labyrinth, which have been grossly included under the 
title name of tliis communication, and includes various references to the 
literature of the subject and suggested explanations of the concomitant 
symptoms, the paper moreover being richly illustrated by plates of 
microscopic sections. The theories as to the pathology of otosclerosis 
fall under four headings: That it may be congenital; that it may follow 
inflammatory changes in the middle ear; that it may be due to infection 
through the blood; and that it may be caused by abnormal conditions 
in the nerve supply of the parts affected. ( 1 ) According to the first 
theory, otosclerosis is a congenital anomaly of tlie process of growth in 
the petrous portion of the temporal bone, due to the presence of certain 
determinants in the patient’s blood. This anomaly only becomes 
manifest after puberty. (2) Otosclerosis is regarded by some as a 
chronic inflammatory process spreading from tlie mucoperiosteum of the 
middle ear and following attacks of catarrhal or suppurative otitis media. 
The inflammatory condition is supposed to linger about the niche of tlie 
oval window and to invade the bone from the deep layer of tlie mucosa. 
Such an invasion may be favored by the anastomosis which occurs at this 
spot between the tympanic vessels and tliose of the bony labjuintli 
capsule. Further, as has been pointed out, the joints in the middle ear 
are the 0013 "^ articulations in the bodj'^ covered bj^ mucous membrane, 
and therefore liable to infection from the surface. (3) A thud group of 
otologists look on otosclerosis as a primarj"^ disease of the bone, the infec- 
tion coming bj"^ tlie way of tlie blood-stream, as in osteomalacia, rheuma- 
tism, etc. Ferreri regards otosclerosis as closely allied to osteomalacia, 
and finds that almost all patients suffering from the latter disease are 
also the subjects of otosclerosis. A Amriant of this vieiv is held bj' A. A. 
Gra.v, Avho has put forward the theorj- that otosclerosis is an aseptic 
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These resulis arc at variance Avitli the ones obtained lieretoforc. Pre- 
vious experiments of others seemed to liavc shown that one or few 
(10 to 20) bacilli arc sufficient to convey tuberculosis. Tlic autlior 
believes that the previous experiments are erroneous. He believes 
that the methods employed to standardize the bacterial emulsion did 
not permit a high degree of accuracy. 

The Comparative Resistance of Bacteria and Human Tissue Cells to 
Certain Common Antiseptics. — Lambeiit (Jour. En'p. Med., December. 
1, 1916, xxiv, No. 6) found that the comparative resistance of bacteria 
and human tissue cells to antiseptics and other chemicals may be 
easily tested by tissue cidtures under conditions wliich approximate 
those found in the living body. A comparative study shows that while 
human cells (connective tissue and wandering cells) arc highly resistant 
to many antiseptics, they are in general more easily killed than bacteria 
(Staphylococcus aureus). Of the antiseptics tested, wliich include 
mercuric chloride, iodine, potassium, mercuric iodide, phenol, tricresol, 
hydrogen peroxide, hypochlorites (Dakin’s solution), argyrol, and 
alcohol, the one which approaches most closely the ideal disinfectant 
is iodine, which kills bacteria in strengths that do not seriously injure 
connective-tissue cells or wandering cells. 

Anaphylactic Shock in Dogs. — ^.T. P. Simonds (Jour. Ivfcct. Dis., 
December, 1916, xix, No. 6) concludes that anaphjdactic shock in the 
dog is associated with a fall in blood-pressure. During the period of 
low pressure the reaction to injections of epinephian is either absent or 
greatly diminished, while the response to nicotin may be augmented. 
It is believed that the mechanism of the latter is chiefly dependent 
on its effect on respiration, and only to a very limited extent or not at 
all on direct stimulation of the vasomotor center or the sympathetic 
ganglia. There is evidence for the belief that there is present a condi- 
tion of decreased irritability of the sympathetic ganglia and possibly 
of the vasomotor center. The prompt rise in artei'ial pressure after 
injections of nicotin associated with dyspnea is evidence that in anaphy- 
lactic shock in the dog there is no constriction of the vessels of the lungs. 

Destroying Lice on Typhus Fever Suspects. — S. R. Guubbs (Pvblic 
Ilcalih Peports, October 20, 1916, xxxi. No. 42) states that in excluding 
typhus fever from the United States it is important to have some 
efficient and rapid method of killing lice on the human body. As a 
result of studies made at the Boston quarantine station, the United 
States Public Health Service has adopted a method of treating persons 
with a gasoline soap spray and shower batli and of treating clothing 
and baggage with a vacuum hydrocyanic acid gas process. The formula 
for the gasoline soap is as follows: Soap chips or laundry soap, 1 part; 
soft water, 4 parts; gasoline, 4 parts. The soap is dissolved by boiling 
in the water and the gasoline is added after removing from the fire. 
This mixture hardens to a jelly and for'spraying, l|'part of this is mixed 
Avith 5 to 10 parts of hot water. Each person is sprayed thoroughly 
from head to foot with the gasoline soap solution and then compelled 
to walk through a shower tank 15 feet long, 10 feet of this under the 
shower which washes off the soap. For the treatment of lousy clothing 
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on each side, and in places passing right through the cartilage bone to 
reach the endosteal tissue lining tlie cavities of the inner ear. This 
path of extension strongly suggests some direct channel, such as that 
shoAvn to exist and would explain the areas of change seen in the various 
parts of the labyrinth capsule. The whole process appears to be a slow 
form of inflammation, a definite series of reactions of a special tissue to 
repair damage caused by some unknown element, bacterial or toxic. 
As a result of their investigations the authors arrive at the following 
conclusions. (1) Some cases of otosclerosis (spongification of the 
labyrinth capsule) appear to be of the nature of a blood infection, and 
may be called "primary.” We would expect that further research 
would show that in these cases the bony changes are widespread through- 
out the skeleton. (2) Other cases of otosclerosis undoubtedly follow 
attacks of catarrhal or purulent otitis media, the infective process 
invading tlie labyrinth capsule at the anterior margin of the oval 
wdndow. Such cases may be called “ secondary.” (3) From the clinical 
stand-point, heredity plays an important part in otosclerosis, but, as the 
condition is a chronic inflammator 3 ' process, the infective agent must 
gain access to the labj’rinth capsule either through the blood-stream or 
from the middle-ear cleft. (4) It has been proved bj' clinical and 
microscopic research that “at 3 'pical” cases of otosclerosis exist in 
which functional examination of the ear reveals the presence of nerve 
deafness. The relationship between the bon 3 ’ changes and the nervous 
affection is not 3 ’et clear. 
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The Minimum Number of Bacilli Required to Transmit Tuberculosis 
to Guinea-pigs.— I. Thoni and A. C. Thaysen {Zcntralhl. f. BalderioL, 
1916, Part 1, p. 308) report the following; The dose of injection was 
standardized b 3 ’’ Burri’s method, which permits an accurate count of the 
bacteria. In the first series of experiments 19 guinea-pigs were injected 
with a highly pathogenic culture, the individual doses of which contained 
between 10 to 76 tubercle bacilli. Only one pig, the one which had 
been injected vdth 71 bacilli and which died after fort 3 '-one da 3 ^s with 
S 3 ’’mptonis of d 3 'senter 3 % showed signs of tuberculosis. In a second 
series of e.xperiments 3 strains of the bacillus, two of which were highly 
virulent, were employed. Tsv'ent 3 >--two guinea-pigs received doses 
containing between 99 and 343 bacilli. No tuberculosis developed. 



PATITOLOGY AND BACTIiKIOLOGY 


779 


PATHOLOGY AND BACTERIOLOGY 


UNDER THE CIIARGE OF 

JOHN McCllAB, M.D., M.R.C.P., 

LKCTOnER ON I’ATnOLOGT AND CLINICAL MEDICINE, MC GILL XJNIVEIISITY, MONTREAL; 
SOME TIME PROFESSOR OF PATIIOLOGY IN THE UNIVERSITY OF VERMONT, 
BURLINGTON, VERMONT; SENIOR ASSISTANT PHYSICIAN, ROYAL 
VICTORIA HOSPITAL, MONTREAL, 

AND 

OSKAR KLOTZ, M.D., C.M., 

PROFESSOR OF PATHOLOGY AND BACTERIOLOGY, UNIVERSITY OF PITTSBURGH, 

riTTSDORGH, PA. 


The Relation of the Bronchisepticin Skin Reaction to Immunity in 
Canine Distemper Including the Bactericidal Action of the Dog Serum 
for B. Bronchisepticus. — Kolmeu, Matsunmii and Harkins (Jour. 
Immunol., 191G, i, 571) cite some very interesting experiments in 
wliich they endea^'orcd to discover some relation between the bronchi- 
septicin skin reaction and the immunity of dogs to distemper. In a 
previous article in the same journal, Kolmer, Harkins and Reichel 
described the preparation of bronchisepticin, their technic in using 
it as well as some results wliich were obtained in animals inoculated 
with this antigen. In tlie previous experiments the results indicated 
that there was little or no relation between immunity to distemper and 
the bronchisepticin skin reaction, tliough experimentally the reaction 
did have some diagnostic value. The experiments cited in the present 
communication are more complete and they confirm the previous 
conclusions. The present work included observations on the agglu- 
tination, baeteriolysis and complement-fixation tests on the sera of 
dogs having the disease at the time of the experiments, of dogs which 
had recovered from the disease and of dogs which had been vaccinated 
with an emulsion of dead bronchisepticus organisms. The tests were 
all carefully controlled and the readings of the results were very interest- 
ing but in all they tended only to prove that the relation of this skin 
reaction to iihmunity from Bacillus bronchisepticus is practically 
nil.” The authors emphasize, however, that even though tliis last 
be true the test has a diagnostic value in that a very high percentage 
of positive reactions is obtained in dogs having distemper and also in 
dogs which have recovered from this disease. 


The Relation between the Thyroid and Parathyroid Glands. — In 
a recent study, Tanberg (Jour. Exper. Med., 1916, xxiv, 547) has 
brought forward some evidence to show that the accepted views on 
the functional cooperation between the thyroid and parathyroid gland 
®ay require readjustment. In a previous paper, this writer had demon- 
strated that in rats an excessive meat diet produces hypertrophy of 
the thyroid appearing in the gross as an increase in size and weight, 
and microscopically as a proliferation of the epithelial elements, with 
at the same time a loss of the colloid substance. In the present work. 
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and baggage different methods have been tried but the treatment witli 
cyanide seems to be the most advantageous. The method of cyaniding 
is that used to cyanide cotton bales to kill the pink ball worm, and con- 
sists of creating a vacuum in a metal chamber'holding the articles to be 
disinfected, liberating cyanide gas in the chamber and allowing air to 
enter which forces the gas into the articles. Experiments performed 
to decide the lengtli of time and the amount of vacuum necessary to 
thoroughly disinfect tight packages of various kinds showed that lice 
in ordinary liand-baggage null be Idlled by the vacuum-cyanide method 
with fifteen in vacuum and 30 minutes’ exposure to hydrocyanic acid 
gas from four ounces of Na C.N. per 100 cubic feet. If trunks are to 
be treated by this metliod, the lids should be opened. After disinfection 
clothing and baggage are returned to the owner free from vermin; but 
otliervdse in an unchanged condition. The metliod of generating the 
eyanide is simple and inexpensive, and the generator may be attached 
to any steam cliamber while for the vacuum an electric or gasoline 
driven air-pump will work rapidly and successfully. Hydrocyanic 
gas has very slight power to kill bacteria and should not be used for 
this purpose. 


Experiments onihe Destruction of Body Lice. — ^Friedman {Zcniralhl. 
f. BaJderiol., 1916, Part I, p. 320) carried on laboratory experiments inth 
the view of reprodueing actual conditions. The liee were packed into 
several layers of woollen, silk and otlier fabric and tlien exposed to 
various destructive agents. Live steam killed tlie parasite and tlie eg^ 
within five minutes. In the municipal steam disinfection operators it 
required three hours’ exposure to obtain a similar result (three larvse 
developed subsequently in the exposed material). A ten-minute expo- 
sure to dry air of 70° C. is very efficient. Five commercial powders 
(trade name not given) were examined and found to be of no insecticidal 
value. Further experiment showed that lice -will eagerly look for woollen 
fabric and that they will shun silk. They vdll deposit eggs on wool and 
none on silk if they have their choice. The development of larvre on 
silk is very much delayed. An exposure of lice to carbon disulphide 
at 12° C. for twenty-four hours in a elosed bottle proved verj^ 
effective. The fumes penetrated five layers of wool and otlier material. 
The smallest quantity of carbon disulphide required for efficient work 
was 54 to 57 mg. per liter of air and a six-hour exposure. With sulphur 
dioxide 100 mg. of the gas per liter of air and four to five hours’ exposure 
seemed necessary to kill the parasite. Sulphur dioxide is a verj”^ destruc- 
tive gas and carbon disulphide is to be preferred. 

Experiments on the Immunization against Louse Bites. — G alli- 
Valerio (Zc72tralbl. /. Bakieriol., 1916, Part 1, p. 262) experimented on 
his own person, rubbing at various times 40 different substances on his 
forearm and placing P. cervicalis witliin, on the edge, near the medi- 
cated area. He permitted these lice to bite him, making observations 
on the frequency of bites. Not one of the substances, most of which 
were essential oils, proved to be of positive immunizing value. 
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SOME NEUROLOGICAL OBSERVATIONS IN 150 LAMINECTOMIES 
FOR SPINAL DISEASE AND INJURYJ 

By CiiAiiLES A. Elsberg, M.D., 

YOUK CITY. 

(From tlio Surgical Services of (ho New York Neurologioal Institute and the Mount 

Sinai Hosinlni.) 

During the past six- years I have liad the occasion to make a 
number of observations upon 150 patients with diseases or injuries 
of the spinal cord who were subjected to surgical interference. 
Some of the observations are here recorded, so that others may 
check up our results and report upon their omi experiences. 

Root Pains in Spinal Disease. Pearce Bailey and Joseph 
Collins have recently published papers in which they point out that 
frequentty extramedullary spinal disease has, contrary to the 
general opinion, a painless beginning, while intramedullary disease 
may be characterized by the early appearance of root paips. Many 
of the cases reported by these authors were operated upon by the 
va-iter, and very often the operative findings gave the explanation 
for the presence or the absence of early root pains. 

Thus we have found that in extramedullary tumors Avhich 
develop under a slip of the dentate ligament, root pains are often 
missed among the early symptoms. The explanation for this is to 
be found in the anatomical relations between the dentate ligament 
nnd the posterior roots. ‘ The ligament lies in front of the posterior 

‘ Road at the Meeting of the Section for Nervous and Mental Diseases, New 
York Academy of Medicine, October 10, 19IG. 

VOL, 153, NO, 0. — JUNE, 1917. 
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cats are used. The same results were obtained in these animals when 
kept on a diet consisting entirely of meat and water. However, it was 
noted that if insufliciency of the parathyroids was induced in meat-fed 
animals by the extirpation of two or more of these small glands, the 
iisual hypertrophic picture did not develop in the thyroid. It was found, 
too, that the hypertrophy of the thyroid induced by a meat diet dis- 
appeared after excision of a sufficient number of paratli^yroids. In one 
instance, the animal lived, though a chronic tetany developed, after 
excision of four (microscopically demonstrated) parathjwoids. In it, 
tetany was accompanied by a rapid decrease in size of tlie hyper- 
trophic thyroid which had previously been developed in this animal 
by a meat diet. This unusual occurrence, in which an animal lived 
after excision of apparently all the parathyroid tissue was cleared up 
by the discovery of a fifth parathyroid when the animal was killed, more 
than a year after the first operation. Its tlijToid was of normal appear- 
ance, tliough tlie animal had lived on a diet consisting solely of meat 
and water. Indeed, in chronic tetany, an atrophy rather than a hyper- 
trophy of the gland is often developed, regardless of the diet. This 
evidence seems to point to some interrelation between the glands, at 
least to the extent that parathyroid insufficiency interferes with the 
function of the thjToid. Complete extirpation of the thyroid, however, 
produces little change in the gross and microscopic appearance of the 
parathjToids. Small tags of thyroid tissue whieh may be accidentally 
left during e.xperimental thyroidectomy, take on a compact appearance, 
witli small alveoli and scanty colloid; this hypertrophic picture may 
bear some resemblance to parathjwoid tissue. In clironic tetany in 
which the remaining parathyroid tissue is insufficient, this tissue under- 
goes a curious hypertrophy, wdth the development of large transparent 
sharply defined cells having nuclei rich in clwomatin. This picture 
differs from tlie hypertrophy of the parathjwoids seen when the remain- 
ing glands are able, bj' this means, to compensate for parathyroid loss. 
In this latter condition, the remaining parathjwoids assume a slight 
increase in size. The parenchjmial cells definitelj' increase in size and 
uniformity of outline, though the increase does not approach that seen 
in chronic tetanj". Animals with complete excision of the thyroid and 
tlie internal parathjwoids, rapidlj' show sj'mptoms of marked cachexia, 
but without evidence of tetanj\ These facts indicate that a decrease 
in paratlijwoid tissue maj’’ be compensated bj' that remaining, but that 
in the absence of the tlijwoid, none of its functions are undertaken bj^ 
the parathjwoids. Hence the author concludes that aside from the 
occurrence of direct or indirect interaction between the two glandular 
sj^stems, tlie thjwoid and parathjwoids must be considered as inde- 
pendent organs each with specific functions, and that no proof of the 
existence of vicarious cooperation between the two has been established. 
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authors, provided the request for them he written on the manuscript. 
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at all. The history of this patient is of snflicient interest to report 
in detail : 

Large extrameduUary tumor of cervwal cord; hmincciomy and 
removal; cure. 

Annie R., aged nineteen j-ears, admitted to the surgical service 
of Dr. Sachs, at Mt. Sinai Hospital, on May 16, 1913. The patient 
had been seen for a number of months by Dr. Abrahamson, because 
of tlie complaint of a feeling of weakness in both lower limbs. 
Examination showed that the lower limbs n-’ere somewliat weak 
and that the knee and ankle-jerks were slightly exaggerated. There 
were no sensory disturbances of any kind. Three months before 
admission, the patient fell to the ground and when she was picked 
up, she found that her right leg was much weaker than her left 
leg. Erom this time on the weakness grew gradually more marked 
and the right leg became increasingly stiff. The left leg has also 
become somewhat stiff and weak. Since her fall, the patient has 
had urgency of urination with occasional loss of control of the 
vesical sphincter. 

Physical Examination on Admission. The patient was a healthy 
looking young woman. Cranial nerves normal. Power in upper 
limbs good; reflexes not exaggerated; equal on both sides. Ab- 
dominal reflexes were present and equal. Power in lower limbs 
poor, but the right is much weaker than the left. Both limbs were 
very spastic. Knee-jerks exaggerated, right greater than left; 
anlde-jerks exaggerated, bilateral ankle clonus and Babinski. 
Wassermann and roentgen ray negative. Careful examination 
failed to reveal a disturbance of sensation in any part of the body. 

May 18. A lumbar puncture was done and 6 c.c. of clear yellow 
fluid not under increased pressure were removed. After the spinal 
puncture, the patient began to com])lain of pain in the right shoulder. 

May 20. Today, for the first time, there is some diminution in 
pain and temperature sensation up to the level of the second dorsal 
area, most marked on the left side. Tactile sensation is normal all 
over the body. 

May 21. There is now complete loss of pain and temperature 
sensation up to the second dorsal level, but light touch is distinctly 
felt over the affected areas. Deep muscle sense is also not affected. 

- May 22. Today, for the first time, there is some diminution of 
tactile sensation below the area of distribution of the second’ dorsal 
segment, and more marked on the left side of the body. By evening 
of the same day, there was complete anesthesia over the affected 
areas, and the patient was transferred to the Surgical Service for 
immediate operation. 

Laminectomy was performed on the same evening, by Dr. 
Elsberg, and a large soft tumor was exposed which lay on the 
posterior surface of the cord and was so closely connected with the 
cord that its removal was put off for a second operation. Two weeks 
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roots, and it is easy to understand that the latter are, to a consider- 
able degree, protected against pressure from in front by the inter- 
posed dentate ligament. 

We have made the interesting observation that large tumors are 
softer in consisteney than the small ones, and are less apt to cause 
marked cord symptoms until the growth has attained a very large 
size. The small tumors, on the other hand, are often very hard, 
and rapidly exert considerable pressure upon the cord. Some of the 
large soft tumors do not cause pressure upon the nerve roots -for 
a long time, and in cases of this kind, root pains as early sjunptoms 
are often wanting. In the large soft growths which surround the 
roots of the cauda equina (giant endotheliomas) early root pains 
are likewise relatively' infrequent. It is surprising how little pain 
is complained of by a patient in whom the lower end of the spinal 
canal is filled with soft tumor groirth which surrounds and envelops 
all of the nerves of the cauda equina. 

I have operated upon several patients with small extramedullary 
growths on the posterior surface of the cord, who gave no history 
of pain as an early symiptom of their disease. In these patients the 
tumor lay in the mid line of the cord on its posterior surface and had 
not attained a sufficient size to compress the origins of the posterior 
roots on either side. It is well known that excepting for the lines 
of attaclunent of the posterior roots, the spinal cord is not sensitive 
to pain, and the explanation for the painless early course in sorne 
patients ^th small extramedullary new growths is to be found in 
this insensitiveness of the cord tissue. 


In intramedullary spinal tumors, on the other hand, early root 
pains do occur, and we have seen and operated upon two patients 
in whom the localized swelling of the cord from the growth occurred 
under a posterior root, so that the root was stretched very early 
and root pains were complained of among the earliest symptoms of 
the disease. 


I do not wish to be understood as denying that early root pain is 
most frequent in extramedullary tumors and is relatively rare in 
intramedullary new growths, but the exceptions to this rule are 
so numerous, that one can not rely upon this symiptom alone to 
differentiate betv^een diseases which begin outside of or within the 


cord tissue. 

The Sensory Symptoms in Spinal New Growths. In the 
majority of instances, a spinal disease which causes spastic para- 
plegia without any disturbance of sensation, is to be classed as a 
degenerative process in the motor pathways of the cord, but fre- 
quent exceptions to this rule occur. For example, I have operated 
upon a young woman and removed a large soft glioma which lay in 
the median line on the posterior surface of tlie cord in the upper 
dorsal region, in wlionl repeated careful examinations by e^erienced 
neurologists failed for many months, to find any sensory disturbance 
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condition grew worse^ walking became more difficult so that by the 
beginning of January, 1915 (seven months from onset of his illness) 
he was unable to walk or stand unless supported. About, this time 
he began to eoraplain of pain in the right side of the abdomen. He 
was readmitted to the institute on the seindce of Dr. Collins on 
February 11, 1914% 

Physical examination now showed the following: The abdominal 
reflexes were present and equal. The cremasterics could not be 
obtained. Knee- and ankle-jerks exaggerated, left more than right; 
exhaustible ankle clonus on left side; Babinski and Chaddock on 
left. Complete loss of deep muscle sense in left lower extremity. 
The i^atient has lost all power in the lower limbs except for slight 
flexor power at the left knee. The sensory disturbances are very 
indefinite. There seems to be a slight diminution in tactile and pain 
sense up to the level of the twelfth dorsal segment. The sensory 
loss is more distinct over the outer surface of the left leg. It is 
difficult to say with certainty that there is an}" disturbance of 
temperature sense, but it is very slight at the best. 

Laininectoni}", February 14, 1914 (by*Dr. Elsberg): Bemoval of 
spinous processes and lainince or dorsal ninth, tenth, and eleventh. 
To the right of the tenth dorsal segment, outside of the dura was a 
bluish tumor mass over which a nerve root was tightly stretched. 
After division of the nerve root, the groudh was easily removed. 
Convalescence uneventful. All of the symptoms rapidly improved. 
The patient was presented at the meeting of the New York Surgical 
Society in April (two months after the operation) subjectively well. 
One month later, physical examination failed to show any evidence 
of the previous motor and sensory disturbances. The tumor was 
reported a fibroma. 

Bemarks. This case presents a number of features of interest. 
The presence of motor symptoms long before the appearance of any 
evidence of sensory disturbance is unusual. When the sensory 
disturbances finally appeared, they were very indefinite and ir- 
regular. Boot pain (pain in the right side of the abdomen) appeared 
only seven months from the beginning of his illness in spite of the 
fact (as demonstrated at tlie operation) that the eleventh dorsal 
root was stretched over the tumor. Finally, the fact of most marked 
motor disturbance on the opposite side, is of great interest. We 
have observed this in several instances. It is to be explained by a 
kind of contrecoup. The spinal cord was pushed to the left by a 
tumor on its right side, so that the left side of the cord was pressed 
against the bony wall of the spinal canal resulting in more inter- 
ference with the left than with the right pyi-amidal tracts. 

Several years ago Ave had under observatioji a patient in AA"hom the 
diagnosis of multiple sclerosis w^as finally made, in whom sensory 
disturbances A\"ere most marked on the anterior surface of the body. 
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later, the Avound Avas reopened, and the large soft; aa'cII encapsulated 
groAvth_ Avas easily reinoA'od. It Avas 6 cm. in length and at least 
1 cm. in AA'idth. Pathological rcjiort Avas glioma. Convalescence 
AA"as uneA’entful. Within tAA'o months most of the motor and sensory 
sjTnptoms had disappeared, and one month later she Avas entirely 
Avell. 

! 

As I haA'e alreadj’’ mentioned, in the large soft tumors Avlhch groAV 
around the conus and the roots of the cauda equina, sensation in tlie 
loAver extremities is either normal or the changes are so slight that 
the examiner is often in doubt as to the reality of the slight sensory 
changes. It is most surprising, after the examination has failed to 
reveal marked sensory disturbances in the loAA-er limbs, to find at 
operation a large tumor Avhich fills up the loAA'er part of the spinal 
canal and has gronui betAA’een and around the nerves of the cauda 
equina. The absence of sensory disturbances can only be explained 
on the basis of the soft consistency of the new' groiATh. 

Many benign extradural tumors cause for a long time, very A^ague 
and indefinite sensory changes. I have operated upon several 
patients in AA'hom the diagnosis of spinal cord tumor AA^as not made 
for a long time because of the slight and irregular sensory dis- 
turbances. The folloAAdng patient was Avatched in the out-patient 
department of the NeAv York Neurological Institute for many 
months by Dr. E. L. Zabriskie and by the AATiter. Distinct objective 
sensory clianges AA^ere found long after motor cord symptoms had 
already been prominent.- 

Extradural Fibroma of Cord; Laviineciomy and Rcmoml. Cure. 
A. Iv., aged eighteen years, first came to the out-patient depart- 
ment of the New York Neurological Institute in September, 1913. 
For three months his friends had told him that he AA'alked Avith a 
staggering gait and he himself noticed that he was unsteady on his 
feet. SeA'eral times he was so unsteady that he fell to the ground. 
This Avas his only complaint. He was examined by Dr. Zabriskie, 
but aside from an unsteadiness when he u'alked, nothing abnormal 
could be discoA'^ered. The patient entered the hospital and repeated 
careful examinations were made. The reflexes were normal, power 
in the lower limbs good, no cAudence of any sensory disturbance. 
In October the reflexes in the loAA'er limbs became exaggerated and 
he dcA^eloped ankle clonus and Babinski on tlie left side. At this 
time there were irregular and A'ery indefinite areas of disturbed 
sensation on the anterior surfaces of both thighs. After a few weeks 
stay in the hospital, the patient was discharged and returned to the 
out-patient department at regular intei'A^als. For a number of 
months, he was watched by Dr. Zabriskie but no definite areas of 
disturbed sensation could be made out. In December, 1913, his 

’ I am indebted to Dr. Collins and Dr. Zabriskie for permission to publish this 
case. 
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The tubercles which arise through the activity of tliis infection arc 
all of about the same age, showing fairly uniform characters and 
common stages of development. At autopsy these lesions are seen 
in the acute or subacute stages, and are scattered in innumerable 
quantities tlirough the spleen pulp. 

The spleen also has been found to be the seat of primary tuber- 
culosis. In the use of the term “primary” it is not meant that the 
spleen is the portal entry or even the first lesion induced by the 
invasion of the tubercle bacillus. The term is rather meant to 
suggest tliat the pathological process brought about in the spleen 
is more marked than found elsewhere, and not uncommonly the 
advanced tuberculous lesion of the spleen leads to a further dis- 
semination into other parts. Thus not a few cases of the so-called 
primary tuberculosis of spleen show evidence of an older lesion in 
the thorax with, it may be, very recent tubercles in other tissues. 
The splenic lesion thus lies intermediate in time and has antedated 
some of the tuberculous processes of other organs. Not a few of 
the cases of prunary tuberculosis of the sjileen have been observed 
clinically and have received surgical inter\'ention by splenectomy. 
In these cases it is obvious that although the splenic manifestations 
have been most prominent during life, no definite information can 
be ofl'ered as to the sequence of events in the tuberculous process. 
It is interesting that in these cases of primary tuberculosis of the 
spleen the organ is often found defiuately enlarged. 

To this group of tuberculous infections of the .spleen must be 
added the one here under discussion, the healed or partially healed 
miliary lesion. Little or no note has been made by students on 
tuberculosis upon the healing of multiple miliary nodules within the 
spleen. The earlj^ stages of the development of the miliary tubercle 
is well Imo'wn and has been much studied. These stages have been 
accurately followed tlu’ough the proliferative reactions and the 
process of caseation. The gro\si;h of fibroblasts in the periphery 
of the advanced nodules has also been discussed, but few have 
reported observations upon the subsequent fate of the tubercle. 

In our earliest observations upon the sliot-like, mustard-seed 
nodules in the spleen we were unconvinced of their tuberculous 
nature. The fully headed nodule with its concentric layers of 
fibrous tissue and sharp demarcation from the surrounding spleen 
pulp, suggested a tlirombotic origin of the fibrosis not unlike the 
formation of phleboliths in the pampiniform plexus of the testis. 
A further study, however, has given us an opportunity of seeing 
these nodules in the various stages of fibrosis. The lesions can be 
followed from the late caseous miliary tubercle with its surround- 
ing fibroblasts to the definite encircling of the area with firm strands 
of connective tissue. Furthermore in some of the foci with advanc- 
ing fibrosis evidence of the tuberculous process could be observed 
on the periphery in immediate contact with the sclerosing ring. 
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Since that time, we have examined a number of patients who suffered 
from a variety of diseases (extradural and intradural tumors, dis- 
seminated sclerosis, syringomyelia, stab wound of the cord) in whom 
the sensory changes on the anterior surface of the body were more 
marked than on the posterior surface. In several patients, with 
slight but distinct hypesthesia and hypalgesia on the anterior 
surface of the trunk and lower limbs, the sensation on the posterior 
surface was normal. If the diminution of feeling over the front of 
the body was very marked, that on the back was often much less 
distinct. I have never, however, seen any difference between the 
anterior and posterior surfaces of the body when the sensation on the 
anterior has been entirely lost. While this observation may have 
been recorded by others, the only reference to the subject I have 
been able to find is one by Redlich (Neurologisches Centralblatt, 
1915, No. 22) who noticed a difference between the sensory dis- 
turbances over the front and the back of the trunk in some cases 
of cerebral hemianesthesia. Recently I operated upon a patient 
who had a well marked Bromi-Sequard sjmdrome from a stab 
wound of the back. There was distinct sensory loss affecting all 
three sensations up to the level of the sixth dorsal segment in front, 
while, on the back, the loss of sensation was so slight that there 
was some doubt whether the sensory loss was real or not. At the 
operation a knife blade two inches long was removed from the spinal 
canal. It had partially divided the lateral third of the cord. 

In a number of patients, also, we have noted that, if pain and 
thermal sensation was diminished — the disturbance of thermal 
sense was more marked than that of pain sense. In many cases of 
spinal compression sensitiveness to pain was markedly diminished 
over definite areas, while the recognition of and the differentiation 
between hot and cold was lost entirelv. 


OBSOLETE MILIARY TUBERCLES OF THE SPLEEN. 

By Oskar Klotz, M.D., 

PITTSBURGH, PA. 

(From the Pathological Laboratories, University of Pittsburgh.) 

Tuberculosis of the spleen is most commonly observed in 
cases of widespread miliary tuberculosis. In the not uncommon 
miliary disease of children and early adolescence, the spleen is 
usually involved in an intense infection of its tissues. Under these 
conditions the localization of the infection is mainly through a 
filtration of the blood by the spleen. The spleen, however, becomes 
only one of the many tissues in which the microorganisms locate. 
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table that the presence of this tuberculous process lias no marked 
influence upon the iveight of the or/?an. Tlie presence of fibrous 
adhesions about the spleen or of an increase of the fibrous tissue 
ivithin the spleen, ivas noted in 15 cases. Such fibrosis or adhesions 
may liavc been associated icith tlic acute stage of the tuberculous 
infection; hoivevcr, all of these changes cannot be referred to the 
tuberculous jiroccss alone, as cirrhosis of the liver and chronic 
infections probably played a part in changing the structural char- 
acter of this tissue. There were many instances in which no char- 
acteristic change was to be noted in the splenic structure other than 
the isolated fibrous nodules of old tuberculosis. In 2 cases the old 
and discrete tuberculous jiroccsses of the spleen were associated 
with more recent miliary tubercles in the active and progressive 
stages. This would indicate a second dissemination of tubercle 
bacilli reaching the spleen. 

The miliary tubercle of the spleen in the healed or almost healed 
state differs quite markedly in its appearance from similar lesions - 
in other organs save the liver. It appeared in the eharacter of a 
small nodule of hard consistence and usuall}'^ spherical. The type 
most commonly met with appeared like a small yellow concretion 
about the size, shape, and color of a mustard seed. Occasionally 
larger nodules were found, of somewhat irregular shape and meas- 
uring up to about 0.75 cm. in diameter. These nodules were 
irregularly scattered through the spleen substance, and their yellow 
color was in sharp contrast to the dark red pulp of the organ. They 
were found directly beneath. the capsule or sprinlclcd tlmough the 
parenchyma of the spleen. Their outer border was sharply demar- 
cated from the spleen tissue, and they are quite easily removed from 
the surrounding structure. In their peripheiy there was no evi- 
dence of fibrosis extending into the surrounding parts. At times 
m shelling out the nodules the outer capsule was found to remain 
m the spleen tissue forming a small cup-like cavity. The discrete 
character of the nodules and the absence of change in their imme- 
diate vicinity was always striking. 

The number of these nodules varied from a few to a large number. 
Occasionally small clusters were found, but in the majority of 
instances' the discrete masses were irregularly scattered at some 
distance from each other. The macroscopic appearance of the 
tissues forming the nodules have been fairly uniform. They were 
hard and shot-like, and the outer coats consisted of concentric 
layers of fibrous tissue which could be removed in successive 
lamin®. The centers of the nodules were either hard and calcareous 
or fibrosed, some of them still showing soft necrotic material. The 
necrotic substance when present formed very small, almost pin-point 
areas in the immediate center. In a few instances a relationship 
between the nodules and the vascular channels was observed. 

The finding of 12 cases in which tuberculous foci were alone 
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To the naked eye the obsolete lesion is characteristic. The shot- 
like yellow nodules stand in strong contrast to the spleen pulp. 
The sharp demarcation without an infiltrating fibrosis difl'erentiates 
the lesion from other sclerosing processes. However, it is impos- 
sible by the naked eye to state whether such discrete nodules are 
fully healed or are only in the obsolescent stage. We have found 
that nodules, hard and shotty, may still contain within them small 
remains of caseous material or even evidence on the outer border of 
a reaction suggesting a still active process. It is, of course^ possible 
that the nodules with peripheral reaction have become the site of a 
new infection. 

The material forming the basis of this report was obtained from 
404 autopsies on individuals over ten years of age. In this series 
of autopsies particular attention was given to noting the presence 
of tuberculous foci in all parts of the body. Out of the entire series, 
tuberculosis was noted in 172 cases. The -spleen was involved in a 
tuberculosis process in 09 cases. Of these there were 40 instances 
in which healed or almost completely healed tuberculous lesions, 
subsequently to be described, were found. 

Of the 40 cases tliere were 31 males and 9 females. The average 
age Avas forty-two, the youngest being eighteen and the oldest 
seventy. In all' but 12 cases old tuberculous lesions were found 
elsewhere, most frequently in the peribronchial lymph glands or in 
the lung. In the majority of instances the individual did not suffer 
from active tuberculosis and clinically no evidence of such infection 
was observed. Three patients, however, showed a persistent or 
clironic tuberculosis of the lungs; another died of tuberculous 
peritonitis, while 2 others died of an acute miliary tuberculosis. 
Other than these 6 cases the tuberculous lesion or lesions Avhich 
were present elscAvhere than the spleen were in the obsolete or 
obsolescent stage. In 2S cases an old tuberculous lesion outside of 
the spleen was found, and in the 6 cases suffering from active tuber- 
culosis this antedated the recent dissemination. An interesting 
finding Avas the presence of healed miliary tubercles in the liver. 
Of these there Avere 15 cases, in 2 of AA'hich the liver and spleen were 
the only organs inAmHed. These healed tubercles of the liver 
closely resembled those found in the spleen. They Avere small, 
round, and shot-like, Avithout CAudences of actiA’^e tnberculosis in 
the organ. 

Other than the characteristic tuberculous nodules in the spleen, 
this organ varied A'^ery much in its appearance. In weight it ranged 
from 76 to 900 grams. The average weight was 219 grams AA’hile 
there AA^ere tAA'enty-four below 200 grams. As the finding of the old 
tuberculous lesions in the spleen was in the majority of cases only 
incident and as the indhuduals had died of A^arious infections and 
accidents, the characters found AAothin the spleen cannot entirely be 
referable to the old tuberculous lesions. It AA'ould appear from our 
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tubercles "were associated with and dependent for tlieir existence 
upon the main tubercles which had not reached the final stage of 
healing. In 2 instances recent tubercles were found in the spleen 



Fig. 2. — Fibrosed nodule rvith remnants of central necrosis. 


* 



Fig. 3. — Fibrosed nodule with central calcification. 


quite unassociated with the old nodules, but indicating a new 
hematogenous miliary distribution, as was indicated in the general- 
ized miliary tuberculosis found elsewhere. 
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found in the spleen is remarkable. At first sight one would be 
tempted to suggest that the finding was dependent upon a eareless 
search for other lesions. In a number of cases, however, a distinct 
note was made at the time of autopsy that this was the only focus 
discovered. In these cases the splenic lesions differed in no way 
from those found in the remaining series. 

There is one common characteristic possessed by all of the nodules 
which we have examined. This consists of the mature concentric 
layers of connective tissue which surround them and sharply demar- 
cate the nodule from the spleen pulj). The spleen tissue immediately 


Fig. 1. — Spleen with obsolete miliary nodules of tuberculosis. 

beyond the outer border of the nodule commonly showed no evidence 
of reaction, nor was its arcliitecture changed. The fibrous tissue 
in the nodule did not send any trabeculfe into the surrounding 
tissue. This sharp line of demarcation in the absence of any 
response in the spleen pulp was quite remarkable. In some of the 
more recent lesions, those that had not advanced to complete healing 
showed more or less hunphocjH^ic infiltration in the tissues immedia- 
ately surrounding the nodules, and in 4 instances this was accom- 
panied by the presence of small and recent tubercles in the progres- 
si^■e and active stages. In some cases it appeared tliat these 
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process appears about tlie active foci does the original connective- 
tissue capsule increase to any definite degree. ''J''hc laying down of new 
connective-tissue bands takes place on the inner side of this connec- 
tive-tissue layer. Fibroblasts make their appearance in the small 
tubercles bounding the caseous center and gradually the characteristic 
architecture of the tubercle becomes disturbed until the giant cell 
lying witlu’n the jumble of fibroblasts and a few endothelial cells is 
all that remains of the active granuloma As the fibroblasts gradu- 
ally lay down the permanent collagen fibers they are disposed in a 
concentric fashion. The disappearance of the fibroblast itself is 
rapid until nothing remains save the dense laminated collagen 
fibers. It was very apparent in these nodules that after the dis- 
appearance of the active process the new growl;!! of connective 
tissue advanced but sloivly. The caseous material in the center 
gave no evidence of tissue stimulation, and its absorption and 
removal was a slow procedm-e. Thus advancing fibrosis toivard 
> the center w'as a matter of time during which the central debris 
!vas being sloivly removed. 

Many sections of the fibroid masses, as well as of nodules with 
small caseous centers, w'ere searched for tubercle bacilli but none 
Avere found. I would place no individual stress upon the negative 
finding obtained in material which had been stored in preservatives / 
for more than a year, but as w^e have had similar results in dealing 
Avith tissues of more recent origin, I am inclined to view these struc- 
ures as devoid of infection. At what stage in the healing process 
the microorganismas are destroyed cannot be stated, but it is prob- 
able that the event bears comparison with similar lesions in the 
bmph glands, as has been described by Warthin. 

In 2 cases of recurrent infection of the spleen Ave have demon- 
strated tubercle bacilli in the progressive tissue lesions lying outside 
of the hard nodules, while no bacteria were found in the healed 
lesion. As Ave have previously stated these peripheral tubercles 
may have been a hematogenous reinfection of the spleen, or it may 
be that the baeteria had escaped from the primary miliary foci 
during the earlier stages of their development. In the latter case, 
if true, the infeetion remained latent over a considerable period, so 
that the difference in the tissue reaetion betA\"een the primary and 
secondary lesion was very apparent. 

Discussion. The evidence that AA^e have here presented of healed 
or healing miliary tuberculosis of the spleen has an interest both 
from the clinieal and pathological view-point. 

In the majority of the cases the distribution of the tubercle 
bacillus to the spleen had taken place from small foci having no 
clinical significance. The findings indicate that the peribronchial 
glands were most frequently the areas from which microorganisms 
were disseminated by way of the blood stream. It is probable 
that, at the time of the bacillary distribution, several organs became 
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'Jlie size of the obsolete tuberculous lesions of the spleen indicated 
that during the active stage they consisted not of a single tubercle 
but of several closely approximated lesions. It is probable that, 
like the development of the ordinary miliary tubercle, the process 
began ip a single tubercle, but with the development of necrosis 
and the multiplication of the tubercle bacilli a number of new tuber- 
cles were developed in the periphery. Thus numerous tubercles 
developed upon the circumference of the enlarging area until a size 
was attained which was readily distinguished by the naked eye. 

The disposition of these old foci in the spleen was irregular and 
at times difficult to define. In some of them the remains of the 
central artery of the Malpighian body could still be seen within the 
fibrosed tubercle. These arteries were still patent and the fibrous 
tissue immediately bounding them was disposed in a direction con- 
centric with the ^'essel. At other times it appeared as if the tubercle 
had developed within the pulp substance at a distance from the 
Malpighian body and unassociated with the trabeculfe of the spleen. 

Although the nodules have, on naked-eye examination, a very 
similar appearance, and though they all have the common char- 
acteristic of being surrounded by a dense laminated comiective 
tissue the central area may difl'er quite widely. In some the con- 
centric layers of connective tissue continued throughout the nodule; 
others contained a small mass of granular necrotic material; the 
remains of former caseation in tlie center. The latter showed no 
evidence of an active process insofar as a tissue reaction was con- 
cerned. The necrotic material was firmly bounded by a wide 
border of dense connective tissue without evidence of Ij’mpliocj'tes, 
endothelial cells, or giant cells. A varying amount of calcification 
was also seen in these areas of necrosis. At times this consisted, of 
a fine granular precipitate while in others a definite concretion 
formed a central nucleus. 

The manner of laying down of the connective tissue is interesting. 
In the early development of tlie miliar3’’ tubercle in the spleen the 
proliferative response giving rise to the new cells of the tubercle 
leads to the crowding aside of the essential tissues of the area. The 
fine reticular stroma with its lymphocjdes and endothelial cells is 
pushed outward, so that in the immediate peripherj’^ of the tubercle 
thej’ appear to lie in a concentric fashion. At this earlj^ stage there is 
]io increase in this reticular tissue. ^Soon, however, this neighboring 
stroma without actual proliferation increases the thickness of its 
strands bj’’ the accumulation of hyalin or collagen. It has thus 
been not uncommon to find a peripheral border of a heavj’^ collagen 
containing connective tissue forming a lacework surrounding the 
tubercle, from which the lymphocytes gradually disappeared. 
I^dien the Ijnnphocytes accumulate it is usuallj' to the outer side of 
this stroma. This connective-tissue boundarj’’ continues to emst 
vdth the increasing growth of the tubercle, but not until a reparative 
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tuberculosis of the spleen one of the not unusual manifestations 
is the increase in weight and volume of the organ. The reported 
cases of primary tuberculosis of the spleen were observed in tlie 
acute or obsolescent stage. In these instances the focus of infection 
was of fair size, often occupying a considerable portion of the organ. 
Under these conditions the spleen showed definite enlargement. 
It is not uncommon that in acute miliary tuberculosis in which tlie 
spleen among other organs becomes the site of innumerable tubercles, 
its weight is materially increased. It may well be that during tlie 
acute process of infection of the cases reported in our series, the 
spleen was more or less enlarged. The condition, however, was 
transient leaving no characteristic organic change in its internal 
strueture. 

The distribution of the tuberculous infection was hematogenous. 
Whether the primary portal of enti'y was through the respiratory 
or alimentary system is immaterial. Undoubtedly, however, the 
infection primarily found localization in some other tissues where, 
after multiplication of the microorganisms and destructive changes 
in the involved structure, the bacteria found entrance into the blood 
stream. That no fatal outcome resulted at the time of this blood- 
stream dissemination indicated that relatively few bacteria were 
discharged from the initial focus. We have interesting evidence, 
therefore, that the quantity of infection of miliary tuberculosis 
varies greatly, and that the outcome of such distribution depends 
upon the relation between the amount of infection and the resist- 
ance of the tissues in which the bacteria loeate. In these cases of 
old tuberculous foci in the spleen we have observed encapsulated 
nodules varying in number from one to very man3''. 

A considerable interest has recentlj^ been taken in the role of the 
Ijnnphocyte in tuberculosis. Bartel believed that he’ was able to 
demonstrate, by experiment, that a direct antagonism existed 
between Ijunphatic tissues and the tubercle bacillus. Primarilj^, 
it was found that a hyperplasia of the hTOphoid structures along 
with an endothelial proliferation took place. These Ijnnphatic 
tissues not onlj'^ act as filters for the microorganism, but also offer 
a protective mechanism for the body. In many instances the infec- 
tion of animal tissues by the tubercle bacillus is unassociated with 
structm’al change, even though the microorganisms are present in 
the tissues. Bartel has been able to demonstrate the tubercle 
bacillus within Ij^ph glands in which no other change than hyper- 
plasia had occurred. These bacteria he found were much reduced 
in virulence. Lewis and Margot found that there was a relation 
between the function of the spleen and the resistance of an animal 
to tuberculosis. Commonly after the inoculation with tubercle 
bacilli the spleen became enlarged. In mice it was found that 
splenectomy prolonged the life of the inoculated animals. No 
explanation could be offered for these apparently divergent results. 
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the point of localization, and we have evidence that in 15 cases the 
liver was simultaneously involved with the spleen. In the majority 
of instances, however, miliary lesions of contemporary infection Avere 
lacking elsewhere. It is obvious that scattered miliary lesions 
induced in many tissues escape our eye after the process of healing 
is complete and when the local damage is of small extent. We 
cannot claim that in our series of autopsies all cases of healed miliary 
lesions of the spleen were observed, as isolated nodules may readily 
escape detection. It is, however, striking that as many as 40 cases 
should have come to our notice in a series of 404 autopsies on 
individuals over ten. 

The absence of clinical data of any symptoms, whereby the time 
of infection of the splenic tissues can be indicated, gives us no 
opportunity of determining the age and rapidity of the healing 
process of localized miliary tuberculosis of the spleen. The earlj’’ 
fibrosis developing about tuberculous areas after a period of six 
weeks or seA^eral months has been Avell studied in jnan and animals. 
Such reactionary fibroses, however, are still in the proliferative stage 
when fibroblasts and young connective-tissue cells are laying down an 
outer Avail about the area of necrosis. The majority of lesions in our 
cases, hoAveA^er, Avere much more adA’^anced and Avere devoid of evi- 
dence of active proliferation except in the instances AA'here more recent 
recurrent infection had localized in the vicinity of the old lesion. 
The concentric bands of connective tissue were in the mature state, 
and in some instances in a process of hyaline transformation. 
Months of time would bring little alteration in their structure. It 
is AA’ell seen that such encapsulation Avould permit only of sIgaa”^ 
organization of remnants of the caseous process. In some instances 
calcification of the central area supervened but in others a fine and 
granular necrotic material still remained. Whether any infection 
Avas still present in the central areas of necrosis could not be finally 
determined. We were unable to demonstrate tubercle bacilli in 
this material, but Avhether latent infection was still available must 
remain unansAA’^ered until inoculation experiments are undertaken. 
As the material with which aa^c were dealing had been preserved 
from autopsies performed at different times in the past fiA'e years, 
Ave were unable to carry out all of the studies necessary to clear up 
many of these points. 

A pouit worthy of comment is that the presence of these old 
tuberculous foci had no marked effect upon the uniiwolved portion 
of tlie spleen. In a number of cases adhesions were found; in a few 
others there was fibrosis. By no means, however, Avas the fibrosis 
marked and often when noted it was more relative than real. 
Furthermore, in some cases the fibrosis had a direct relation to an 
intercurrent disease process. LikcAvise there was no constant 
evidence of splenic enlargement resulting from the presence of old 
tuberculosis. It has been indicated that in the so-called primary 
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nodules do not appear more frequently. If, as Ullom states, tuber- 
culosis of the liver develops in from 70 to 100 per cent, of the cases, 
the mode of distribution must in large part be hematogenous, and 
Rolleston believed mainly by the portal vein. In our own observa- 
tions we ha^^c failed to find tuberculosis of the liver as frequently as 
stated, though we have never undertaken a systematic search by 
the microscope. As is observed by all, the tuberculous lesions of 
the liver are most often of insignificant size and discovered only by 
microscopic search. The lesions which we have observed associated 
with the spleen nodules were all recognized by the naked eye at the 
autopsy table. Then* character was so uniformly similar to those 
in the spleen as to suggest a synchronous deposition, hdoreover, 
they would also indicate a tissue re.sistancc to this infection equal 
to that of the spleen, suggesting a systemic as well as a local organic 
origin for the immunity. In no instance where healed miliary 
tubercles were found in the spleen had the liver infection progressed 
to conglomerate tubercles or cavitation. Even in those cases of 
pulmonary tuberculosis in which the tissue progressed to caseation 
and cavitation of the lungs the foci in the liver and spleen remained 
small and were well advanced in healing. These differences in the 
healing process of various tissues offer interesting studies in tissue 
immunity. 

We find but little reference in the literature to the presence of 
healed miliary lesions in the spleen. Abbott in the Catalogue of the 
McGill Medical Museum mentions one specimen presented by 
Adami of the character as we have described. In an analysis of 
loop autopsies Adami and hlcCrae found evidence of healed tuber- 
culosis in 151 cases and of these, healed lesions were present in the 
spleen twice while obsolescent lesions were seen four times. Winter- 
nitz has given a very full review of the work on tuberculosis of the 
spleen, in which he makes particular reference to the so-called 
primary tuberculosis, a condition quite different from that which 
we have under discussion. The lesions described by him usually 
refer to large caseous masses which have led to much enlargement 
of the spleen to be recognized clinically. A considerable number 
of these cases were treated surgically by splenectomy. Although 
the spleen is spoken of as the seat of acute or subacute miliary 
infection no reference is made to the healed lesion. The frequency 
of splenic involvement in tuberculosis is given by Reinhold, who 
found tuberculosis of the spleen in 67 per cent, out of 428 cases of 
tuberculosis in children, and in 19 per cent, out of 836 cases in 
adults. In our own series of 404 autopsies tuberculosis was present 
172 tunes and the spleen was involved in 69 cases. In 40 of the 
latter healed miliary lesions were found in the spleen, 2 of them 
showing a reinfection with a fresh crop of tubercles. Sternberg 
in a discussion upon peculiar types of tuberculosis with characters 
of pseudoleukemia noted the tendency to fibrous encapsulation of 
tuberculous processes ill the spleen. Colet and Gallavardin referred 
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Ths importance of tlie spleen in counteracting infection, not 
only ivitliin its own tissue but also of a systemic kind, was shown 
in the experiments of Hektoen and of Simonds and Jones. These 
authors brought about partial destruction of the spleen by the 
application of the roentgen ray. After intense or prolonged expo- 
sm-e the animals developed a greater susceptibility for infection. 
Tliis susceptibility appeared to be the result of a decrease in the 
lysins of the blood as well as a decided inhibition in the production 
and activity of the leukocj^tes. However, as the use of the roent- 
gen-ray on small animals is not limited in its influence upon the 
spleen alone, it is possible that the change in the quantity of immune 
bodies is also dependent upon the effect of the rays upon the other 
hemopoietic organs. Somewhat more confusing results have been 
obtained by the use of benzol. This substance has a marked influ- 
ence in depressing the production of leukocytes liy the bone marrow, 
at the same time it was shown by White that ])rolonged treatment 
of rabbits by benzol led to the development of a mucli enlarged 
spleen. This occurred even when the leukocytes of the blood had 
been reduced more than one-half. Under these conditions of an 
enlarged spleen and diminished leukocytes the animal showed an 
increased susceptibility to the tubercle bacillus as compared to the 
untreated animals. 

There appears, therefore, to be good evidence that the spleen has 
a definite relation to the development of unmune bodies in various 
animals. This function is probably a limited one, and is similar 
to that possessed by other hemopoietic tissues. Whether the 
resistance of the spleen to infection differs greatly with tJie various 
microorganisms is not clear, but it would seem that, like other 
Ijunphatic tissues, its antagonism to the tubercle bacillus is quite 
marked. 

Of the 40 cases of healed miliary tubercles of the spleen, 15 showed 
similar lesions in the liver. The liver nodules were identical with 
those in the spleen, being round and hard and of the size of mustard 
seeds. They were distributed irregularly thi’ough the liver sub- 
stance, and usually were few in number. More frequently they were 
found in the periphery of tlie lobule, in direct contact with the 
fibrous tissue of the portal systems. Their sharp demarcation from 
tlie surrounding liver tissue was as striking as in the spleen, and the 
absence of associated tissue change in other parts of the liver was 
constant. ^Mietlier the microorganisms located in the liver at the 
time of the general hematogenous distribution, or whether the liver 
infection was gained by the portal blood from the spleen cannot 
be stated. Both routes of infection are available, and a portal 
distribution during tlie active process in the spleen might readily 
occur. 

In view of the liigli incidence of liver infection in all cases of tuber- 
culosis, as is claimed by some, it is remarkable that healed miliary 
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III none of the cases had there been recognizable clinical mani- 
festations of splenic involvement. The spleen Avas not enlarged. 
In 12 cases with healed miliary tubercles of the spleen no other 
tuberculous process was found. 

The splenic infection was a hematogenous one arising most 
commonly from antecedent foci in the lungs or peribronchial glands. 
Those cases in which no jirimary tuberculous focus Avas found prob- 
ably had a similar mode of origin in AAdiich, hoAA’^ever, the initial focus 
Avas of minor extent unrecognizable at the time of autopsy. We 
Avould point out that the fibroses aa^IucIi are obscrA’ed in antlmacotic 
peribronchial glands arc difficult of analysis as indicating a pre- 
ceding infectious origin of the fibrosis. 

The healed splenic tubercles arc recognized only by careful search 
and complete gross sectioning of the tissues of the organ. The 
presence of the healed miliary tubercles of the spleen indicates the 
frequency of a tuberculous bacteriemia from AAdiich the tissues may 
entirely recoA^er. The different organs demonstrate a variable resist- 
ance to the tuberculous infection, lleinfcction may take place in 
the spleen. 
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Since the time of Richard Bright it has been recognized that 
renal disorders are accompanied by digestiA'^e disturbances. The 
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to the finding of partly sclerosed nodules in the spleen of a man, 
aged sixty years. The liver in this case also had nodules Avhich were 
still caseous. The report on focal tubercuolsis of the spleen by 
Fischer deals with subacute lesions in which caseation occupies the 
center of the nodule while the periphery is made up of proliferating 
epithelioid and giant cells. None of the lesions observed by him had 
reached the obsolete stage. Brohl excised the spleen of a patient 
aged forty-eight years, and found six small yellow concretions which 
contained calcium carbonate and phosphate, and which he believed 
had their origin in phleboliths. 

More comparable to the described lesions of the spleen are those 
reported by Warthin occurring in the mesenteric glands. Warthin 
claimed to find evidence of healed tuberculosis in the mesenteric 
' glands with great frequency. The tissue changes consisted in part 
of hyaline deposits as well as small fibrosed nodules with central 
debris and a peripheral laminated structure. The latter lesions 
appeared very similar to those which we have observed in the spleen. 
On no occasion, however, have we found the centers to consist of a 
hyaline substance. The hyaline transformation of the neighboring 
stroma was frequently observed in the spleen in the presence of 
tuberculous foci. Warthhi found similar hyaline and sclerosed 
masses in the bronchial glands of adults. 

A word must be said about the 12 cases of healed miliary tuber- 
culosis of the spleen in which no other focus was found in the body. 
As we have previouslj’’ indicated, search was made at the time of 
autopsy for other tuberculous manifestations, and none were found. 
We cannot but doubt that some unrecognized focus had existed near 
the point of entrance of the infection, but that recognizable tissue 
change was no longer evident. The splenic infection had undoubt- 
edly developed tlirough blood infection in which other organs had 
also received localized foci. It would appear that the tuberculous 
process had been dealt with unequally in the various tissues, all 
save the spleen clearing themselves of the invading organism before 
permanent damage was done. In the spleen, temporary tissue 
destruction was brought about with subsequent complete healing. 
In these cases it would appear that the resistance of ^ the spleen to 
tuberculous involvement was not so great as in other tissues. These 
findings would indicate that a tuberculous bacteriemia may occur 
in the absence of an advanced localized focus of infection and that 
a miliary distribution may be overcome by the individual tissue 
resistance. 

Conclusions. In a series of 404 autopsies, tuberculosis was met 
with in 172 cases. The spleen was involved 69 times, and in 40 
of these miliary lesions were completely or almost completely healed 
by fibrosis. 

The average age was forty-two years and the younge.st was 
eighteen years. Six of the cases showed a persistent tuberculosis 
in other organs. In 15 cases the liver also contained healed miliary 
tubercles. 
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Case II.— rT. D., male, aged thirty-four years, at the time of 
admission to the hospital, on January 13, 1915, was able to be up 
and about. His chief complaint was vomiting and pain in the 
epigastrium of five to six montlis’ duration. A cliemical lilood 
examination was made and gave a crcatinin of 7.8 mg. to 100 c.c., 
showing that the patient was in the terminal stages of interstitial 
nephritis. He died on March 23, 1915. 

Case VI. — E. P., female, aged forty years, was admitted to 
the hospital with a history of jiersistent vomiting for the previous 
two months. Physical examination showed a fairly well-nourished 
woman with no evidence of edema. The chemical examination of 
the blood not only established the diagnosis of nephritis, but the 
high crcatinin (8 mg. to 100 c.c. of blood) gave a fatal prognosis. 
The woman died six weeks after leaving the hospital. 

• Case VII. — J. W., male, aged thirty-four years, walked to the 
hospital and was admitted on February 22, 1915, complaining of 
headaches, nausea, vomiting, and constipation. A blood exami- 
nation gave a crcatinin of 8.3 mg. Clinically the patient quickly 
improved and was continuouslj'^ up and about the ward. He repeat- 
edly requested to be allowed to go home, but as the crcatinin of the 
blood remained high, he Avas persuaded to remain. He was up on 
April 14, but on becoming faint was put to bed, gradually declined, 
and died on April 16, 1915. 

Figures for the COj-combining power of the blood (according to 
Van Slyke’s method) are given for 5 of the 10 cases. Although these 
are all low it is scarcely believed that the acidosis bore a causal rela- 
tion to the vomiting. Although we have no definite evidence show- 
ing that the nitrogenous waste products have such a relationship it is 
of some significance that the gastric symptoms seem to vary, to a 
certain extent, with the amount of retention. 

In Table H are tabulated 12 cases with gastric disturbances in 
Avhich the special feature of the blood analysis is the high uric acid. 
Many of these cases shoAved symptoms directly comparable AAuth the 
preceding group, although none of them AA^as terminal. In general 
the sjunptoms Avere more mild than the preceding, but it seems safe 
to conclude that they AV’^ere the early manifestations of the same 
general condition. 

In cases of migraine the estimation of the uric acid of the blood 
has been of great value in detecting a latent nephritis. Four years 
ago AA^e AA'ere impressed with a case of this character. 

D. L., aged forty-five years, had suffered from periodic attacks 
of typical migraine for the previous five years. These attacks AA^ere 
intense and had resisted all forms of treatment both here and abroad. 
Examination of his blood proved to be normal AAuth the exception 
of a uric acid retention of 5 mg. per 100 c.c. When treatment was 
instituted to reduce the uric acid accumulation in the blood the 
sick headaches suddenly stopped and have not returned. The only 
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pathological basis for this association has been the source of much 
speculation for the reason that there are no physiological facts 
which adequately explain it. The symptoms occur in all stages 
of the disease, from the most incipient to the furthest advanced. 
Many cases of unrecognized nephritis have only symptoms of 
dyspepsia. We have been particularly impressed with the number 
of cases of latent nephritis sent to the hospital with a diagnosis of 
gastric ulcer or of toxic vomiting. The more common sjnnptoms 
from which patients of this type complain are nausea, vomiting, 
loss of appetite, flatulency, abdominal distress, usually without 
definite relationship to meals, and headaches, frequently of the 
migrainous type. Owing to the depressed gastric secretion the 
diagnosis of asthenic gastritis is occasionallj'' made. On account 
of the toxic character of the vomiting these patients are frequently 
told that they are suft'ering from enterogenous intoxication. 

In view of the important advances recently made in the estima- 
tion of the various nitrogenous waste products which accumulate 
in the blood (and tissues) in nephritis it appeared of interest to 
compare the type and extent of this retention with any gastric 
symptoms which might occur. The end-products of nitrogenous 
metabolism which deserve consideration are the uric acid, urea, 
and creatinin. As has already been pointed out in contributions 
from this institution,- uric acid is normally the most difficult and 
creatinin the easiest to eliminate. It is not surprising, then, 
that very early cases of nephritis should show a retention of uric 
acid without any corresponding retention of urea or creatinin, 
while cases in the last stages of the disease should be the only ones in 
which a decided increase in creatinin is encountered. Following 
this scheme we have divided the cases we propose to discuss into 
two groups, viz., those showing high creatinins and others in which 
the high uric acid was the prominent feature. This arrangement 
has been made for the reason that the retention of creatinin has 
been found to be of great prognostic value in nephritis® while the 
uric acid appears to be an early diagnostic sign. The cases showing 
marked nitrogen retention, particularly with respect to the creatinin, 
will first be considered. The similarity in the gastric symptoms in 
this group of 10 fRtal cases (see Table I) is very striking. It js 
worthy of note that 3 of these cases (II — T. D., VI — E. P., and ITI 
— J. W.) were called to my attention on account of their gastric 
symptoms. Although examination at once revealed the fact that 
these patients were suffering from nepliritis, the gravity of the 
situation was not appreciated until a blood examination disclosed a 
marked retention of creatinin. These cases greatly impressed rue 
and, in a measure, suggested the title of the present paper. Their 
histories are worthy of brief review: 

- Myers, Eine, and Lough: Arch. Int. Med., 1916, 570. 

^ Myers and Lough: Arch. Int. Med., 1915, xxi, 536. 
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lausea and vomit- Improved, 
ing; epigastric pain 


TABLE I.— GASTEIC SYMPTOMS AND BLOOD FINDINGS IN FATAL CASES OF NEPHRITIS. 
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Normal blood findings: COj combining power 54 c.c. per 100, sugar 0.10 per cent., niid uric .acid 2 3, urea N 12- 15, .and creatinine 

1 - 2.0 mg. to 100 c.c. 
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tion; vomiting; no relation to food intake; artliritis of right elhoir. 
Diagnosis: careinoma of liver; died. 

Case X. — S., male, aged sixty-two years. Headaches; occa- 
sional vomiting spells; dyspnea; increased frequency of urination; 
edema of feet and ankles; arthritis for ten years (?); enlargement 
of heart to right. Diagnosis: chronic interstitial nephritis, endo- 
carditis; died. 


notes on cases in table ir. 

Case I. — S., female, aged forty-one years. Scarlet fever; 
diphtheria as child; abdominal pain; frequency of urination; diar- 
rhea; Ammiting; dyspnea. Diagnosis: neurasthenia; improved. 

Case II. — ^A. R., male, aged fifty-seven years. Constipation; 
gaseous eructations; \ nycturia; painful urination; no vomiting. 
Diagnosis: carcinoma of stomach and liver; unimproved. 

Case III. — J. C., male, aged sixty-nine years. Vomiting; diar- 
rhea; edema of feet and ankles. Diagnosis: chronic interstitial 
nephritis; endocarditis; transferred; unimproved. 

Case IV. — P. P., male, aged twenty-eight years. Regurgitation 
of food; moderate alcoholic; occasional vomiting spell. Diagnosis: 
gastric ulcer (?); improved. 

Case V. — S., female, aged forty-six years. Weakness; 
anemia; headache; vertigo; cardiac pain; diarrhea; flatulence; 
epigastric pain; vomiting. Diagnosis: chronic interstitial nephritis; 
unimproved. 

Case IV. — ^P. P., male, aged twenty-eight years. Regurgitation 
of food; moderate alcoholic; occasional vomiting spell. Diagnosis: 
gastric ulcer (?) ; improved. 

Case V. — S., female, aged forty-six years. Weakness; 
anemia; headache; vertigo; cardiac pain; diarrhea; flatulence; 
epigastric pain; vomiting. Diagnosis: chronic interstitial nephritis; 
unimproved. 

_ Case VI. — h. B., male, aged fifty years. Headache; pneumonia 
eight years ago; vomiting spells every ten to fourteen days; no 
relation to food intake. Diagnosis: chronic interstitial nephritis; 
cecal stasis; improved. 

Case VII. — N. B., male, aged seventy-one years. Scarlet fever; 
constipation; pain in chest; difficulty in voiding. Diagnosis: 
chronic interstitial nephritis; improved. 

Case VIII. — ^A. B., female, aged thirty-eight years. Headache; 
stomach trouble seven months’ duration; gaseous eructations; 
dyspnea; vomiting; accentuated P^. Diagnosis: mucous colitis; 
improved. 

Case IX. — G. G., male, aged sixty-one years. Constipation; 
dizziness; vomiting three years; dyspnea; accentuated A^. Diagno- 
sis: chronic interstitial nephritis; hemiplegia; improA'^ed. 
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otlier evidence of nepliritis during the past four years has been an 
occasional faint trace of albumin in the urine with a systolic blood- 
pressure of 155 and a diastolic of 95. These conditions have been 
transitory. 

Aside from the stomatitis and ulcerative colitis of uremia the 
gastro-enteric symptoms of nephritis are probably central. Evi- 
dence is lacking that uric acid, urea, and creatinin are toxic in 
themselves. The amount of their retention is a probable index, 
however, of the accumulation of unknown substances which may 
possess some toxic importance. A poor oxidation of creatinin in 
the absence of its excretion would give methyl guanidin, a sub- 
stance of known toxic properties. The possible relation of such 
substances to the gastric sjTnptoms of nephritis is, at present, only 
problematical. 

notes on cases in table i. 

Case I. — S. H., male, aged thirty-seven years. Headaches; 
dizziness; constipation; alcoholic; had stomach trouble five months; 
vomiting; edema of feet and ankles. Diagnosis: chronic interstitial 
nephritis; died. 

Case II. — T. D., male, aged thirty-four years. Vomiting; 
epigastric pain for five to six months; alcoholic; constipation; had 
scarlet fever; weight in abdomen after food intake. Diagnosis: 
chronic interstitial nephritis; died. 

Case III. — I.. D., female, aged seventeen years. Frontal head- 
aches; epigastric pain; dizziness; vomiting; dyspnea; tachycardia. 
Diagnosis: chronic interstitial nephritis; died. 

Case W. — P. I., male, aged forty-three years. Gastritis; 
diarrhea; headaches; dizziness; vomiting tvm months; edema of feet 
and ankles. Diagnosis: chronic interstitial nephritis; died. 

Case V. — ^E. C., female, aged fifty years. Dizziness; inability 
to pass urine; vomiting for past two years; no relation to food intake; 
constipation; nycturia. Diagnosis: chronic interstitial nephritis; 
died. 

Case VI. — ^E. P., female, aged forty years. Vomiting four 
months with headaches; slight epigastric pain; vomiting; bears no 
relation to food intake; constipation. Diagnosis: chronic inter- 
stitial nephritis; died. 

Case VII. — J. P., male, aged thirty-four years. Syphilis six- 
teen years ago; marked alcoholic; dyspnea; headaches; vomiting; 
edema of face and lower extremities fifteen months. Diagnosis: 
chronic interstitial nephritis; died. 

Case VIII. — 0. G., male, aged twenty-two years. Fainting spells; 
impairment of vision; vomiting two weeks; alcoholic. Diagnosis: 
chronic interstitial, nephritis; died. 

Case IX. — ^P. L., female, aged forty-seven years. Cough for 
three years; headaches; dizziness; palpitation of heart; constipa- 
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Our efforts have been bent to studying the pliysiology and path- 
ology of the stomacli after operative procedures, and we have 
attempted by a careful analysis of the data, which we have thus 
far collected, to define and separate these cases into groups. We 
base the classification upon the clinical symptoms, the chemical 
findings, and upon a study of the gastric motor mechanism in the 
hunger state by means of kymographic tracings. For this last we 
have made use of the physiological methods employed by Cannon 
and Carlson, and have controlled the observations by radiographic 
examinations made by Dr. L. Jaches and his associates in the 
department of roentgenology. 

This study comprises an analysis of 37 cases^ of ulcer of the 
stomach and duodenum in which a posterior retrocolic gastro- 
jejunostomy had been made. In all of these cases the ulcer-bearing 
area had been excluded by the string method or by pyloric plication, 
or had been removed b.y local excision, pylorectomy, or partial 
gastrectomy. These latter are relatively few in number. 

Clinical Notes. The clinical symptoms following operation 
are of various kinds but fall naturall.y and readily into three classes; 

Group A. The cases that do well after operation and have few 
or trivial symptoms. It has been found necessary to supervise 
carefully the postoperative diet of these patients in particular in 
regard to the curtailment of the amount of the alimentation. Under 
such a regime these patients are restored to health. There are 11 
of these cases in the series. 

Group B. This group includes those cases, 14 in number, in which, 
following operation, we were able to demonstrate a definite dis- 
turbance in the physiology of the stomach as exemplified in the 
secretory and motor functions. Clinically, the patients complain of 
definite dull, pressing, or cramp-like pain felt in the epigastric, 
substernal, or hypochondriac regions, and very often lower down in 
the perurabilical region or in the iliac fossae. These pains are not 
identical with those felt before operation. They differ from the 
preoperative heartburn or from the colicky pain of pylorospasm. 
They are less severe, less definitely localized, and longer in duration. 
They often last throughout the whole or greater part of the digestive 
period. Vomiting is frequent; often it is repeated more than once 
daily after the taking of food; less frequently it occurs only once a 
day and then usually in the morning. The vomitus is not copious, 
and consists of sour biliary material. Food is frequently avoided 
because of the pain which it brings on. 

^ A few of the cases were originally operated upon while on the services of Dr. 
A. G. Gerster, Dr. A. V. Moschcowitz, Dr. C. A. Elsberg, and Dr. E. Beer. Some of 
the studies also were carried out while the patients were on the medical services of ' 
Dr. A. Meyer, Dr. N. E. Brill, Dr. E. Libman, and Dr. M. Manges. Our thanks 
are due to all of these gentlemen for their courtesy in permitting us to carry out 
these studies on their wards. We wish also to thank Dr. E. A. Aronson for the courtesy 
of permitting us to make some of these studies in the department of gastro-enterology 
of the dispensary. 

voi.. 15.3, NO. 0. — ^juNE, 1917. 
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Case X. — ^L. K., male, aged seventy-two years. Pneumonia; 
diphtheria; epigastric pain ; relieved after food intake. Accentuated 
A^. Diagnosis: chronic pancreatitis; improved. 

Case XI. — ^F. S., male, aged sixty-one years. Dyspnea; occa- 
sional vomiting spell; regardless of food intake; headache; weakness. 
Diagnosis: chronic interstitial nephritis; improved. 

Case XII. — S. P., female, aged fifty-eight years. Arthritis in all 
joints (?); headache; dizziness; constipation; pains in shoulder; 
epigastric pain; nausea and vomiting; jaundice. Diagnosis: 
chronic interstitial nephritis; improved. 

Conclusions. Gastric symptoms are among the most common 
early symptoms of nephritis. In cases with obscure gastric dis- 
turbances the chemical examination of the blood has been found very 
valuable. Several cases are reported in which the estimation of the 
blood creatinin not onlj”^ showed that the patients were suffering 
from severe nephritis, but gave a fatal prognosis. In some of the 
earlier cases the blood uric acid was of value as an early diagnostic 
sign. 


STUDIES IN THE PHYSIOLOGY AND PATHOLOGY OF THE 
STOMACH AFTER GASTRO-ENTEROSTOMYd 

By Abrahaji 0. Wilensky, M.D., 

ADJUNCT ATTENDING SURGEON. MOUNT SINAI HOSPITAL, AND VOLUNTEER ASSISTANT 
IN SURGICAL PATHOLOGY, PATHOLOGICAL LABORATORY, MOUNT SINAI HOSPITAL, 
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OP GASTRO-ENTBROLOGY', MOUNT SINAI DISPENSARY, NEIV Y'ORK. 

(From the Surgical Gastro-enterological Service of Dr. A. A. Berg, Mount Sinai 
Hospital, and from the Pathological Laboratory, Mount Sinai Hospital, 

New Y^ork City.) 


The operative treatment of ulcer of the stomach or duodenum 
is in tlie largest percentage of cases a curative one. Experiences, 
however, have demonstrated that the continuous repetition of 
instances demonstrating the splendid results obtained by operative 
interference is constantly and not infrequently being disturbed by a 
group of cases in which some of the preoperative sjTnptoms persist 
after the surgical interference or in which new symptoms of an 
apparently different nature supervene during or after the period of 
recovery. 

^ Read by imitation at the Nineteenth Annual Meeting of the American Gastro- 
enterological Association, held at Washington, D. C. 
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seen, the Ewald residue having increased now to 190 c.c., the 
acidities remaining the same. 

In corroboration of this fact we have the figures for the residual 
amount removed six hours after the administration of a Riegel 
motor test meal. Before operation no residue; one to four montlis 
after, 59 c.c. can be removed, free acid 14 per cent., total acid 34 
per cent.; four to twelve months after, 26 c.c., with moderately low 
acidities. One to four years after the amount removed after the 
Riegel meal has increased to 73 c.c., a distinctly abnormal amount, 
considering that the normal stomach should have completely 
Emptied itself in the prescribed period. In considering these figures 
we must be forcibly impressed by the fact that gastrojejunostomy 
is after all not a drainage operation, that contrary to general opinion 
the emptying power of the stomach is not accelerated but is actually 
and truly retarded, due to factors to be considered later. This 
fact is further emphasi'/ed by a consideration of the chemism of the 
stomach in each of these three groups previously described (Table 
II). Group A, comprising cases apparently well and free of 
symptoms, shows, nevertheless, that the residue, removed one 
hour after the usual Ewald meal, is 113.8 c.c. (before operation 
74 C.C.), to be regarded as an abnormally increased amount, since 
our standard for an Ewald meal in a well person is usually regarded 
as below 100 c.c. The acidity is slightly diminished. When we 
consider groups B and C, patients with abnormal sjunptoms after 
the surgical interference, we note that the returns from the Ewald 
meal in the second group, those with functional disturbances, is 
156 c.c,, while in group C those with organic stenosis of the stoma, 
it actuallj’’ reaches 237 c.c., the acidities remaining about the same 
in all three groups. The Riegel motor meal shows an increase, 
though only a moderate one. 


TABLE II.— POSTOPERATIVE CHEMISM ACCORDING TO GROUP DIVISIONS. 



Cases wcl!. 

Cases with functional 
disturbance. 

Coses with anatomi- 
cal disturbance. 

Amt. 

0.0. 

Free 

acid. 

% 

Total 

acid. 

% 

Amt. 

0.0. 

Free 
acid. 
% 1 

Total 

acid. 

% 

Amt. 

0.0. 

Free 
acid. I 
% 

Total 

acid. 

% 

Fasting stomach contents 

26 

11 

20 

23 

15 

29 

38 

15 

32 

Ewald test breakfast 

113.8 

31 i 

59 

156 

32 

62 

233 

32 

57 

Riegel test meal 

23 

19 

28 

60 

35 

65 

40 

! 19 

53 


The results of the individual examination may be seen by reference 
to Tables III, IV and V. That the disturbance is one not only of 
motility but also of the secretory activity in the proportion of solid 
residue to the supernatant fluid in the test meals. While the usual 
normal proportion of solid to fluid is about 1 to 1, after operation 
the proportion rapidly becomes 1 to 4 even in the supposedly well 
cases, while in those with recurrent symptoms it averages 1 to 2, 
though in individual instances it may reach 1 to 5 or even 1 to 7. 
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The patient’s weight may show some increase in spite of the gastric 
symptoms, but frequently an early increase is soon replaced by a 
loss. 

The bowels are usually constipated, but occasional attacks of 
diarrhea may intervene. 

Some degree of mental depression is frequently a pronounced 
symptom. 

There are practically no physical signs; a moderate amount of 
diffuse epigastric tenderness is usual. 

Group C. The third group is composed of cases in which 
mechanical disturbances in the function of the gastrojejunal stoma 
are present. There were 7 of these cases; 2 were instances of 
gastrojejunal ulcer and the remaining 5 of a gradually produced 
organic constriction of the stoma. The symptoms complained of 
were very similar to those in group B. The differentiation between 
groups B and C consists in the fact that in the former group there 
are functional disturbances and in the latter organic mechanical 
faults. 


table I.— chemism of the stomach after gastro-enterostomy. 


! 

1 

j Before operation. ! 

I to 4 months after 1 
operation. 

4 to 12 months after 
operation. 

1 1 to 4 years after 

I operation. 

Amt. 

0 . 0 . 

Free 

acid. 

% 

Total 

acid. 

i % 

Amt. 

c.c. 

Free 

acid. 

% 

Total 

acid. 

fO 

Amt. 

0 . 0 . 

Free 

acid. 

% 

Total ! 
acid. 

/O 

Amt. 

c.c. 

Free 

acid. 

% 

Total 

acid. 

o* 

70 

Fasting stomaoli contents 

45 

n 

PH 

33 

9 

2S 

33 


19 

\ 20 

15 

27 

Ewald test breakfast 



mm 

127 

27 

61 

148 

27 

54 

190 

32 

GO 

Riegel test meal . . 


■1 


59 

14 

34 

26 

29 

52 

73 

■9 

48 


Chemism of the Stojiach after Oper.ation for Ulcer. In 
discussing this phase of the subject we shall follow the same group 
classification as heretofore described. Considering first the 37 
cases as a whole by reference to the chart (Table I) it will be noted 
tliat before operation the average fasting morning residue in the 
stomach is 45 c.c.; the average Ewald test meal residue (one hour 
after administration) is 74 c.c., with free acid 47 per cent, and total 
acid 72 per cent. During the first four months after operation 
it is to be noted that while the fasting residue has not increased 
(in fact it has diminished) tlie average amount of Ewald test meal 
removed is 127 c.c., free acid 27 per cent., total acid 61 per cent. 
We observe that the operation has actually delayed instead of 
hastened the motility of the organ. The acidity, however, is 
diminished though not to a considerable degree. In the period 
from four to twelve months after the surgical interference the same 
observation is made, namely, that the fasting content remains low 
while the Ewald test meal residue has now increased to 148 c.c^ 
the individual acidities remaining as before. In the cases studied 
one to four years after operation a still greater delay in motility is 
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TABLE V. GROUr C.-ANATOMICAL DISTURBANCER AFTER OPERATION. 


Cmc 

No. 

1 

t 

RocnlRcn r.iy j 

! 

i 

Cliemism. 

Kymo- 

praphio 

traoing. 

Stoma. 

Pyloni.-". 

1 

1 

Peristal- ] 
bU. 

Fastinc atomnoli 
contents. 
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Tliis is to be interpreted as an increase, often very marked, in the 
outpouring of gastric secretion, a hypersecretion associated with the 



Fig. 1. — Gastro-enterostomy with string exclusion. Cured case. 


delayed motility. The quantity of liquid residue removed often 
exceeds the amount of fluid actually administered in the test meal. 

® = after six hours. / 
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to an eleventli or twclftli period (two and tliree-qnarter to tliree 
hours) before tlie stoinacli is completely emptied. In these latter 
groups the acidity most frequently remains high to the end of 
digestion, never approaching the base line. In group B those cases 
with inefficiency of the stomach from functional causes the regurgi- 
tation of bile begins earlier and is greater in amount; the group of 
organic stenoses showed diminished intestinal regurgitation. 



Eig. 3. Gastro-enterostomy with string exclusion. Case with anatomical 

disturbances. 

The Mechanics of the Gastric Musculature after Opera- 
tion.^ We have spoken often in this paper of the retardation of 
gastric motility. It is our contention that the delay in the emptying 
power of the stomach is due less to diminished peristaltic activity 
of the organ and more to diminution in the tone of the stomach 
wall (peristolic tone) and improperly coordinated muscular contrac- 
tions. That an atonic and dilated stomach can still show vigorous 
contractions is generally conceded by all radiographers. That 
such IS the condition after gastrojejunostomy we are able to demon- 
strate by two means: (1) by kymographic tracings of the empty 
stomach, and (2) by radiographic studies with the aid of the usual 
contrast meal. 

The tecimic adopted by us for kymographic tracings is essentially 
a employed by Cannon and Washburn and Carlson and his 
collaborators m their well-recognized physiological studies of the 
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Our efforts further to elucidate the problem of gastric secretion 
after radical interference led us to adopt the metliod of fractional 
estimation of stomach contents as demonstrated by Rehfuss. Thin 
oatmeal water was utilized as the test substance and estimations 
made of the acidity of the stomach every fifteen minutes. This 
non-solid test substance is much more simple than the Ewald or 
Riegel foods, and gives slightly lower figures for the strength of 
acid secreted. With this test the cases in group A show a prac- 



Fig. 2. — Gastro-enterostomy ■with exclusion by pyloric plication. Case with 
functional disturbances. 


tically normal curve (Fig. 1), the acidity mounts gradually to the 
third period (three-quarter hour), then drops abruptly, due to the 
inflow of regurgitant intestinal contents, as evidenced by the 
admixture of bile; it then has a secondary rise lasting to the sixth or 
seventh period (one and one-half to one and tliree-quarter hours), 
following which the acidity diminishes as the end of the period of 
digestion approaches. The groups B (Fig. 2 ) and C (Fig. 3) follow 
the same course for the first five or six periods, but exhibit later a 
more prolonged and sustained secondary rise, lasting occasionally 
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islied tonal waves and often absent hunger contractions. In our 
series, cases of gastric or duodenal ulcer have witli only one ex- 
ception failed to give evidence of hunger contractions. The tonal 



Fig. 5. — The same as Fig. 4. Tlie three parts form a continuous record. 


waves are retained though often of an irregular and discoordinated 
variety. Before operation there is no evidence of diminished tone, 
with the single exception of a case of penetrating ulcer of the lesser 
curvature in which reflex pylorospasm and inhibition of motility 
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motor mechanics of the stomach wall of men and dogs. In the 
fasting state the patient is requested to swallow a small rubber 
balloon to which is attached a narrow-bore rubber tubing about 
thirty-six inches long. The efferent end of this tubing is attached by 
a T-shaped connection to both a mercury manometer and to a 
needle (by means of a tambour), which records on a slowly revolving 
drum the variations in intragastric pressures. Tracings are taken 
for one-half to three-quarters of an hour. The results obtained by 
this method of study of the peristolic tone of the stomach in the 
fasting state are most interesting and instructive. The normal 
stomach (Fig. 4) gives evidence of slow tonal contractions in its 
fasting state; these contractions follow each other quite regularly, 
the wave itself enduring for thirty to forty seconds, with a period of 
quiescence between contractions of usually thirty seconds. These 
are not peristaltic waves but are variations in the constant peristolic 
tonal state of the restiiig organ. A second type of contraction, the 
so-called hunger contraction (Pig. 5), is demonstrable in addition 



Fig. 4. — ^Exploratory laparotomy; no lesion found. Upper curve indicates tracing 
of muscular actii-ity; lower one is the respirator5' curve taken from the abdominal 
wall. Time marked in minutes. 


in every normal stomach. These are stronger and more vigorous 
as well as more rapid contractions, lasting twenty to twenty-five 
seconds, with a quiescent state of twenty to thirty seconds between 
each wave. These latter contractions are more variable in their 
appearance, occurring singly or more usually in groups of two or tlu-ee 
contractions. At other times they are vigorous and rapid and may 
last continually for almost half an hour. We are able to confirm 
the statement of Cannon that hunger contractions are an indication 
of the freedom of the stomach from organic disease. The smaller 
but more constant contractions are an evidence of the tonal varia- 
tions in the gastric peristole, and bear an important significance 
for our study. 

Turning now to a consideration of the kjonographic tracings of 
diseased stomachs we note that cases of gastric neurosis of some 
type and vagotonia (Fig. 6) show markedly increased tonic contrac- 
tions and exaggerated and rapid hunger contractions. On the 
contrary, those cases of atonic and prolapsed organs show dimm- 
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Fig. 7. — Gastro-enterostomy with pyloric exclusion by the string method. Six 
months after operation; cured case. Type of curve customarily seen- in patients 
having no lesion in the stomach. The two parts form a continuous record. 



Fig. 8. — Gastro-enterostomy with pyloric plication for duodenal ulcer. Two 
years after operation; functional disturbances. 
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produced dilatation of the organ; in this case all evidence of any 
contraction was absent. 

Let us now compare the kymographic tracings of cases after 
operation with the ante-operative curves. We will note that almost 
all the cases examined within one month after the radical procedure 
show a complete loss of the peristaltic function of the organ; the 
curve becomes almost flattened out, a few irregular contractions 
being present in a smaller percentage of cases. In group A the cases 
that have become well, 3 cases out of 7, show already good tonal 
contractions as well as very good hunger contractions shortly after 
the surgical procedure; a fourth person regains his contractions 
some time later; 3 of the cases to date have evidenced some sign of 
returning tonal waves, but as yet no hunger contractions. In group 



Pig. 6. — Exploratory laparotomy; no lesion found. Diagnosis: -vagotonia. 


B the cases classed by us as examples of functional disturbance, 
of 8 cases traced, 4 show poor or no tone (Fig. 8) and 4 only fair 
tonal contractions. There is no single instance of the more vigorous 
hunger contractions in this group. As a control we give Fig. 9, 
which shows the character of tonal wave and hunger contractions in 
the stomach of a man upon whom exploratory laparotomy had been 
performed and no disease found. 

In group C those cases of organic stenosis of the gastrojejunostomy 
stoma, of 4 cases traced, 2 retained good and 2 retained fair tonal 
waves. Hunger contractions are again absent, though we note that 
none of them can be classed as having poor or absent tonal con- 
tractions (Fig. 10). 

Thus we see that group B is characterized by the presence of 
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as inefficient in 5 instances of 9 examined, in a sixtii case as com- 
pletely non-functionating. In the other 3 cases the stoma is spoken 
of as efficient by the contrast meal method of examination. In 
all of these cases the pylorus is sliown to have reopened in spite of 
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Fio. 11. — Case of duodenal ulcer before operation. 


the string exclusion, the earliest case examined being two months 
after the operative procedure. In all of the instances the peristalsis 
is described as active or very active, yet in 5 of the 8 cases a bismuth 
residue is noted after six hours. In the final group C, table V of 



Fig. 12. — Same case as Fig. 11. Four weeks after operation. Kymographic 
tracing showing almost complete absence of tonus changes and complete absence of 
hunger contractions. 


organic stenosis of the stoma, the stoma is described 3 out of 4 
times as inefficient and once as completely obliterated ; the pylorus 
IS open in all the eases, only partly open in half of them. Peristalsis 
IS observed three times as violent, once as hyperactive. 

In recapitulating the dominant characteristics of these three 
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only poor or fair tone, and the complete absence of any example 
of good tonus or hunger contractions. Group A shows fair tone 
soon after the operation and a regain of normal tone soon after or 
later after the surgical procedure; it is in this group of practically 



Fig. 9. — Exploratory laparotomy; no lesion found. One month after operation; 
demonstrating non-interference with the muscular activity of the stomach when 
the latter is only handled and when no operative procedure is carried out. Compare 
with Fig. 5 which represents a tracing from the same stomach before operation. 


well cases that we see the only return to the normal condition of 
hunger contractions (Figs. 11, 12, 13, and 14). The organic stenosis 
cases (group C) retain fair tone but never show hunger waves. Thus, 
all in all of the 17 cases traced after operation 11 showed definite 
diminution of tone; only 6 retained good tone. 



Fig. 10. — Gastro-enterostomy with string exclusion. One year after operation; 
secondary operation showed narrou-ing of the stoma and slightly patent pylorus. 
Curve illustrating muscular activity in the presence of an anatomical obstruction 
to the egress of the stomach contents. 

Radiographic Evidence. This may be summarized as follows: 
In those cases in which there is return to health (group A, Table III) 
(11 out of 37) peristalsis is noted as good; there is no residue six 
hours after the administration of the contrast meal; the stoma is 
reported as open and fimctionating efficiently. In the second group 
(group B, Table IV) those with disturbances of the muscular tonal 
mechanism as well as of secretory activity the stoma is mentioned 
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The next 14 cases fall into p;roup B. These cases remain poorly 
nourished and complain of the following symptoms: pain, vomiting, 
occasionally hematcmesis, constipation, or rarely diarrhea. They 
are frequently depressed mentally. Chemically, definite delay in 
motility is shown and liypersecretion is present. The stomata 
functionate poorly. Idle k 3 inograph shows either a complete 
absence or a marked diminution of the peristolic tone and the normal 
hunger contractions are not regained The radiograph shows the 
stoma to be functionating improperly and the peristalsis is noted 
as active or veiy active. This group is characterized mainly by 
disturbed muscular function leading to inefficiency of a still patent 
stoma with definite delaj^ in gastric motility. 

The third group comprises 7 cases of organic stenosis of the 
stoma. Clinicall.v, thej’' resemble the preceding group. Chemically, 
the.y show even a greater degree of gastric retention and delayed 
motility. B.y the kxmiogra])!! the.y may be shovm to have regained 
fair or good peristolic tone. Radiographicallj’’, the.y show violent 
peristalsis, six-hour residues, and inefficient or closed stomata. 

Discussion. The foregoing studj’- mu.st tend to cause us to 
reconsider our views as to the events taking place after operative 
procedures upon the stomach. It becomes evident that the impres- 
sion now very gcnerallj’’ in existence that gastrojejunostomy is an 
operation which in no waj’’ impairs the functional efficiency of the 
stomach is an erroneous one. The operation leaves this organ 
definitel.v impaired in a large percentage of the cases. The creation 
of a new opening in a situation not intended by nature disturbs 
the peristolic tone of the stomach, the secretory function, and the 
nervous mechanism controlling both. In only a minority of the 
cases does the stomach return to an almost normal state of functional 
activity. 

. How great a factor artificial pyloric exclusion plays in this dis- 
turbance we cannot estimate with any degree of accuracy, though 
we may suspect it of playing some role. It is well known that the 
best results after operation have been obtained in cases in which 
some pathological process has gradually caused a stenosis at the 
pylorus. Here conditions have been prepared over a long period of 
time for the proper functioning of an artificial stoma, and when made 
it acts immediately as a long-sought-for and much-needed exit. The 
sudden artificial attempt to imitate this causes an uncoordinated 
muscular activity directed in an improper fashion and is perhaps 
accountable for at least part of the disturbances seen after such 
operations. 

We must plead with the surgeon sedulously to avoid what has so 
aptly been called by v. Eiselsberg a “concession operation,” by 
which we understand a gastrojejunostomy in cases in which no 
definite organic lesion is demonstrable in the stomach at operation. 
These are the cases which show the greatest amount of disturbance 
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groups obtained by the various means at our disposal we will recall 
the following; 37 cases have been examined to ascertain the func- 
tional activity of the stomach after gastrojejunostomy as performed 
by competent surgeons employing a technic uniformly accepted 
today. 



Fig. 13. — Same case as Figs. 11 and 12. Five weeks after operation showing 
beginning return of tonus contractions*and at one point an incomplete attempt at 
a hunger contraction. 


Eleven of these fall into group A. These have all been regarded 
as well. Clinically they have few trivial or no complaints. Chemical 
examinations demonstrate a mildly diminished motility after Ewald 
and Riegel test meals, with diminished acidity and a moderate 



Fig. 14. — Same case as Figs. 11, 12 and 13 now four months after operation. 
Note the return of the regular tonus contractions of the gastric musculature as also 
the presence of hunger contractions though not yet in full strength. 


but distinct and persistent hyperseeretion. The fractional method 
of Rehfuss shows a nearljr normal eurve. Kjonographic tracings 
show moderate diminution in the tone, but in about half of the 
cases a return to the normal occurs very soon. The roentgen ray 
fails to show a six-hour residue and the stoma functionates properly. 
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was given no antisypliilitic treatment, and it has been impossible to 
get in toueli with lier since slie left the hospital. What influence, if 
any, syphilis had in these two cases it is not possible to say. Anotlier 
case with a ++4-+ Wassennann reaction complained of vomiting 
and loss of weight, and bismuth roentgen-ray examination suggested 
carcinoma of the stomach. Under intensive antisyphilitic treat- 
ment for one month tJic patient gained in weight, but as rejicatcd 
bismuth roentgen-ray studies showed no change in the stomach, 
laparotomy was done. A diagnosis of syjflnlis of the stomach was 
made at operation. The remaining two eases of the group of 14 
we will consider in detail as probable cases of syphilis of the 
intestines. 

Case I. — J. P. N. iMedical No. 25. White; male; single; born 
in Ireland thirty-two years ago. Entered the hospital April 14, 
1913, complaining of ifloody diarrhea. 

Family Jlifiory. One sister died of pulmmiary tuberculosis 
seventeen years ago. Just before her death she developed a bloody 
diarrhea. A second sister died of pulmonary tuberculosis thirteen 
years ago. A third sister died of the same condition se\'en years ago 
and developed bloody diarrhea before death. An only brother 
died of pulmonary tuberculosis three years ago. Patient was not 
immediately e.xposed to infection from any of these cases. Father is 
living and well. Mother died .seven years ago after an operation for 
intestinal obstruction. 

Past History. Patient has not lived outside of the New England 
States and New Brunswick, Canada, since he came to America, 
twenty-five years ago. He has always woj’lced as a harness-maker. 
He uses alcohol to excesss and periodically gets drunk. He had 
scarlet fever in youth, but gives no history of tonsillitis, rheumatic 
fever, chorea, pleurisy, pneumonia, malaria, or serious injur.y. He 
has had gonorrhea three times; the last attack was four years ago. 
Fourteen years ago, without any previous local lesion, he had a rash 
which covered his face, body, and hands. There was no itching. 
A few days later he developed sores in bis mouth and a sore throat. 
He was treated with mercury by mouth for four months, but has 
had no antisyphilitie treatment since. Twelve years ago he was 
treated at Rutland, Mass., for pulmonary tuberculosis. During the 
five months there he gained 47 pounds in weight. He is not sure, but 
thinks that tubercle bacilli were found in his sputum on one exami- 
nation. After leaving Rutland he went down to his former weight of 
140 pounds and has remained at that figure up to the present illness. 

■ Present Illness. Duration seven years. In the summer of 1906 
he developed a bloody diarrhea averaging ten to eleyen bowel move- 
ments daily. These wei'e very loose and bright yellow, and v^ere 
mixed with dark blood at times and often covered with bright, fresh 
blood. At various times he passed pure blood alone and small strings 
of mucous membrane with the blood. The first attack of these 
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of function after operation. These cases as well as all doubtful 
cases ought to be relegated to the medical man, who if he cannot 
always show the brilliant successes of the surgeon, will by his 
diligence preserve the patient from some of the unpleasant sequelie 
which can readily arise after even a well-judged operation. 

We express our appreciation to Dr. A. A. Berg, the head of the 
gastro-enterological service, for his many courtesies during the 
course of this work. 

This paper is not intended to indicate in any way the percentages 
of total or partial cures or of recurrences of some or all of the symp- 
toms after operation. The apparent emphasis put upon those cases 
with recurrent symptoms after operation was purposeful, in that 
we aimed particularly to investigate the causes for the recurrence 
of sjTnptoms after operation. 


TWO CASES OF PROBABLE SYPHILIS OF THE INTESTINES. 

By D. a. Haller, M.D., 

AND 

I. C. Walker, M.D., 

BOSTON. 

(From the Medical Clinic of the Peter Bent Brigham Hospital, Boston.) 


Approximately 700 cases of syphilis have been under observation 
either in the wards or in the Outdoor Department of the Peter Bent 
Brigham Hospital during the past tlnree years. Although a number 
of these cases have presented interesting lesions, the two cases which 
we report in this paper we believe to be very unusual. In this series . 
of 700 cases there were 14 individuals who showed lesions of or sjunp- 
toms refei-able to lesions of the alimentary tract. This is exclusive 
of early cases with mucous patches in the mouth and throat and 
similar lesions about tire anus, and also exclusive of those cases, with 
positive findings in the spinal fluid, having gastro-intestinal symp- 
toms which were due to neurological conditions. Of the 14 cases 
mentioned above, 9 shorved syphilitic lesions recognized as being 
common : gumma of the tongue 4, gumma of the palate 3, stricture 
of the rectum 2. In two other cases the gastro-intestinal symptoms 
were possibly due to sjqihilis. One, a woman, three months preg- 
nant with a -H-f+d- Wassermann reaction, complained of per- 
sistent vomiting which cleared up with rest in bed, light diet, and 
two doses of salvarsan. A second case with a -k -f -h Wassermann 
reaction complained of pain and burning in the epigastrium and had 
a positive guaiac test in the stools. Operation disclosed nothing in 
the stomach or duodenum which would explain the sjTuptoms. She 
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ileum after nine hours and in the cecum after tliirty liours. Roentgen 
ray of ehest: no evidence of tuberculosis. TJierc is a slight increase 
in the density of the shadow around the root of the right lung. 

Frocioscopic Examimiiion. TJicre is considerable tendcrnesss on 
insertion of the proctoscope and marked pain on slight inflation. 
Nothing abnormal seen at the sphincter margin. The mucous 
membrane of the rectum is definitely hyjiercraic and there is a 
surface coating of bloody jjurulent mucus which can be wiped ofi’, 
leaving a granular looking surface epithelium which shows evidence 
of some superficial desquamation. There are no discrete circum- 
scribed ulcers made out, but there are numerous small hemorrhages 
in the mucous membrane. Apparently the rectal wall is thicker, 
firmer, and more rigid than normal, and gives one the impression of 
. a leathery consistency. TJie longer sigmoidoscope reveals much tJie 
same condition in the lower sigmoid. Smears made from the wall of 
the bowel are negative for tubercle bacilli. 

For approximately three weeks the patient’s condition remained 
as at entrance. Stools similar to the admission specimen were 
passed from six to eight times daily. Temperature continued 
normal; pulse averaged 70; respirations 20. Irrigating fluids were 
.varied from warm normal salt solution to 1 to 1000 silver nitrate. 
Patient stated that all of these irrigating fluids and many more had 
been tried in previous attacks without effect. 

Three weeks after admission, treatment with neosalvarsan was 
begun. In the week following the second injection the stools 
averaged two daily, and were yellow brown with an excess of mucus. 
Occasionally fecal masses were found with some undigested food and 
occasional streaks of blood. Examinations for tubercle bacilli done 
approximately twenty times were always negative. Neosalvarsan 
was continued at weekly intervals. 

June 3, seven weeks after admission and one month after the first 
dose of neosalvarsan, proctoscopic examination was repeated by the 
same observer. Mucous membrane of the lower rectum reveals a 
thin coating of pinkish-brown mucus which can be easily wiped 
away. The underlying mucous membrane is less hyperemic than on 
previous examinations, but the surface is still somewhat granular in 
appearance. There are no definite ulcerations. The small punctate 
hemorrhages that were seen before have disappeared. On the whole 
there has been marked improvement. The mucous membrane is 
less injected and less roughened. No free blood is present anywhere. 
The tenderness and discomfort after the previous examination were 
not noticed this time. 

Patient was discharged from the ho.spital June 9 after a total stay 
of fourteen weeks. During the last three weeks he averaged only 
one movement a day. Improvement in his general condition was 
marked. -He gained weight, his appetite improved, and he felt 
stronger and better in every way, and had no discomfort on going to 
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symptoms lasted tliree and a half months. There were severe grip- 
ing pains in the abdomen, worse before and just after defecation. 
He lost 7 pounds in weight. The attack passed off gradually. He 
had an attack of the same character of only three days’ duration 
during the following winter. The next summer, 1907, he had a 
second severe attack which lasted two and a half months, during 
which he lost 3 pounds. The following winter he had a third severe 
attack of five months’ duration. During this attack he went to the 
Bar Harbor Ilospital, where he remained tlwee weeks, and under a 
i-estricted diet and medicine by mouth tlie sjTnptoms gradually 
cleared up. Since that time, six years ago, he has had repeated 
attacks which come at intervals of about six months, and which last 
from six to eight weeks. The present attack began six months ago 
and has been similar to those described above, except that it was 
more severe. In the last two weeks he has lost 10 pounds in Aveight. 
He has no cough, raises no sputum, has no cardiac or renal symp- 
toms, and no neurological disturbances, except that he is nervous 
about his present condition. 

Physical Examination. Temperature 98.6°, pulse SO, respiration 
22. Patient is a well-developed and fairly well-nourished man lying 
flat in bed and apparently comfortable. Skin: negative except for 
slight acne over shoulders and back. Glands: epitrochlear, cervical, 
and inguinal; are palpable, but not markedly enlarged. Eyes; an 
irregular corneal scar due to trauma causing an irregular and fixed 
pupil is present on the right; the left pupil reacts to light and accom- 
modation. Tongue, teeth, and mouth are essentially negative. 
Thyroid not enlarged. Chest is long and narrow, Avith some flatten- 
ing of the right side anteriorly. Lungs: negatwe findings. Heart: 
negatwe findings. Pulses: equal and regular. Blood-pressure: 
s 3 "stolic 130, diastolic 60. Abdomen: in the loAA’er right quadrant 
the indiA'idual loops of intestine are easily'’ made out through the 
bellj’- Avail and are slight^’' tender to firm pressure. No masses are 
felt. LNer not enlarged and the edge is not felt. Spleen not felt. 
Extremities negatiAm. nefle.xes: deep and superficial are present 
and equal on the two sides. 

Laboratory Examinations. Urine: clear; acid; specific gravity 
1018; no albumin; no sugar; sediment negatwe. Blood count aa'rs 
as folloAVs: hemoglobin 70 per cent., white blood cells 12,200 per 
c.mm., poljmuclear neutrophiles 57 per cent., l 3 Tnphoc 3 i;es 38 
per cent., eosinophiles 5 per cent. Wassermann reaction -k-f-t-+. 
Spinal fluid; cells 2 per c.mm.; globulin (Noguchi) negative; posi- 
tive Fehling’s test; Wassermann reaction negative. Stool examina- 
tion showed blood and pus mixed witli much mucus; no food residue. 
Many examinations failed to show amebse, tubercle bacilli, oA^a, 
and parasites. Guaiac test was strongly positNe. 

Bisnnith Rocntgen-ray Examination. No cAudence of gastric or 
duodenal ulcer; some ileal and cecal stasis, a bismuth residue in the 
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fourteen hours after the bismutli meal a complete filling of the 
cecum, tlie ascending and transverse colon is to be seen as far as 
the splenic flexure. Tiierc is no evidence of stasis at the upper 
portion of the descending colon, as on previous examination. In the 
middle of the descending colon, however, one haustrum shows an 
unusual amount of gas. The examination the following day shows 
a considerable amount of bismuth scattered out in the entire colon. 
TJiere is a considerable amount of gas to be seen in the descending 
colon. A bismuth enema fills the entire colon as far as the cecum 
without any hindrance. He left the hospital at the end of a three 
weeks’ stay, but was readmitted .several times during the following 
weeks for additional salvarsan treatment, staying in the hospital for 
only twenty-four hours. The salvarsan gi\Tn totaled 4.8 grams. 
The last dose was hlay 28, 1914. He was again seen October 23, 
1914, at which time he reported that he was perfectly well. On 
one or two days he had had loose movements, but he had passed 
no mucus, pus, or blood. June 20, 1915, a letter was received from 
St. Johns, N. B., where he now lives: “I am in good physical con- 
dition, working thirteen hours a day. My weight is within 4 pounds 
of normal. One montli ago I had an attack of diarrhea lasting 
about one week and passed fresh red blood and undigested food, but 
this soon cleared up without any treatment. At times feces when 
very firm are ribbon-shaped and are passed with difficulty. This 
does not seem to be growing worse.” 

Differential Diagnosis. In this case we believe that malignant 
disease can be ruled out on the dm-ation alone, eight years. The 
diagnosis evidently lies between syphilis and tuberculosis. The 
latter we have discarded as a probability because of the absence 
during the three years while under our observation of all signs of 
active tuberculosis elsewhere either by physical or roentgen-ray 
examination ; the absence of signs of active tuberculosis elsewhere on 
repeated physical examinations at other hospitals; sputum always 
negative for tubercle bacilli; absence of fever, rapid pulse, and night 
sweats; loss of weight was always proportional to the diarrhea; 
stools were always negative for tubercle bacilli ; smears made directly 
from the wall of the bowel were negative for tubercle bacilli on three 
occasions; extreme chronicity. 

We consider it proved that the patient has syphilis because of the 
history of infection, the general adenopathy, and the persistently 
strongly positive Wassermann reaction. We also believe the con- 
dition to be syphilitic because of the tendency to spontaneous heal- 
ing, the distinct improvement locally, and in the general condition 
of the patient following neosalvarsan the relapse followed by definite 
and more lasting irnprovement under salvarsan, inefficacy of other 
forms of treatment, present excellent general condition of the patient, 
and the absence of symptoms of local active disease. 
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stool. Hemoglobin rose from 70 to 90 per cent. A stool examined 
on the last day of his stay in the hospital was large, well formed, dark 
brown, without mucus or blood; microscopic examination negative; 
guaiac test faintly positive. The total amount of neosalvarsan given 
was 4.2 grams. 

For eight months after leaving the hospital the patient was lost 
track of. A letter was received from him February 3, 1914, saying 
that symptoms of his former trouble were reappearing. He was 
readmitted February 28, 1914. At this time he stated that for six 
months after leaAnng the hospital he was perfectly well. About 
Christmas he noticed a beginning frequency of defecation, which 
rapidly grew worse. Blood began to reappear in his stools, and he 
noticed severe griping pain in tlie lower abdomen. At present he is 
having eight to ten movements daily. He is weak, tired, somewhat 
worried and nervous, has many headaches, and does not sleep well. 
Phj^sical examination shows no points of difference from that of first 
admission. Stool: brown; semifluid; no parasites or ova; slight 
amount of mucus and ■ few blood streaks; no tubercle bacilli. 
Wassermann reaction ++++ in the serum. 

Sigmoidoscope Examination. Slight tenderness on insertion and 
very little pain on inflation. There is a great deal of mucopus and 
free blood in the lumen of the bowel, and the mucous membrane 
everyvFere seems coated with the same material. This is readily 
wdped away, leaving a very injected granular surface wliich show's 
many punctate hemorrhagic spots and bleeds at a touch. There 
are no definite ulcers. 

Bismuth Enema and Eoentgcn-ray Examination. Examination of 
the colon show's a normal configuration of the ceciun, ascending 
colon, transverse colon, splenic flexure, sigmoid flexure, and rectum. 
The lower aspect of the descending colon show's abnormal findings. 
The bismuth enema stops for a few' minutes on reaching this point, 
afterw'ard it passes the descending colon abnormally quicldy and no 
complete filling of this part of the colon can be demonstrated. This 
is very likely due to spastic contractions of the w'all of the descend- 
ing colon. The upper portion of the descending colon as well as the 
rest of the colon shows a broad normal filling. The enema does not 
pass the ileocecal valve. Bismuth given by moutli show's a normal 
transport as far as the upper portion of the colon. After three days, 
in spite of several movements, a definite stasis in tlie descending 
colon is seen. 

Salvarsan, 0.3 gram, was given March 3. No improvement 
resulted in the number or character of the stools during the next 
ten days. A second dose of 0.5 gram w'as then given, and almost 
immediately the number of stools per day fell to two, and on 
March 18 the stool is described as formed, brow'n, streaked with 
blood, with a small amount of mucus. Guaiac test- positive. 
Bismuth roentgen-ray examination w'as repeated March 21. About 
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TJiere is no pliotophobia, lacrimatioii, nystagmus, ocular palsy, lid 
lag, or exoptlialmos. No disturbance of vision. Ears: deafness on 
the left side, normal hearing on the right, hlouth: marked pyor- 
rhea; no ulcerations and no bleeding. Glands: epitrochlears are 
palpable on the two sides; several cervical glands are palpable in the 
po.sterior triangles; the inguinals are palpable on both sides, and 
there is a healed scar of an old incision for bubo on the left. Thorax 
is well developed and symmetrical, with good and equal expansion on 
both sides. Lungs: good resonance and fremitus and normal breath 
sounds throughout. Heart: no abnormalities are made out in size, 
impulse, or sounds. Blood-pressure: sj^stolic 106, diastolic 68. 
Abdomen is symmetrical, level, and tympanic throughout. No 
masses are felt. There is slight tenderness on palpation in the epi- 
gastrium. Upjier border of the liver is at the fifth rib; the edge is 
not felt. Spleen is not palpable and not enlarged to percussion. 
Kidneys are not felt, iteflexes: palate reflex is present, the cre- 
masteric and abdominal arc greater on the right than on the left. 
The biceps, triceps, radiopcriosteal, knee, and Achilles reflexes are 
not obtained on either side. There is failure to bring the forefingers 
of the hands together accurately with the eyes closed, but the finger- 
to-nose and the heel-to-lcnee tests are well performed. There is no 
ankle clonus and no Kernig sign present. Gordon and Oppenlieim 
reflexes are negative. Romberg test slightly positive. Sensation is 
nowhere impaired. Rectal examination: no hemorrhoids; no stric- 
ture; prostate is not enlarged or tender; no masses are felt and 
there is no blood on the examining finger. Temperature 98°, pulse 
SO, respirations 20. Weight 70.6 kg. 

Laboratory Examination. Urine: amber; acid; clear; specific 
gravity 1029; no albumin; no sugar; no acetone; no diacetic acid; 
no bile present. The sediment is negative. Blood: hemoglobin 92 
per cent., white blood cells 7300 per c.mm. Polynuclear neutro- 
philes 77 per cent., Ijunphocytes 23 per cent., no eosinophiles and no 
basophiles seen. Red blood cells 5,000,000 per c.mm. Wassermann 
reaction -fH — 1 — 1-. Spinal fluid: clear; 8 lymphocytes per c.mm.; 
globulin (Noguchi) negative; positive Fehling’s test; Wassermann 
reaction negative with 2 c.c. Stool: dark, tarry, and soft; several 
large masses of mucus are present. Guaiac test is positive. Micro- 
scopically many red and white blood cells are present, no ova and no 
ameba found. Vomitus: 100 c.c. of dark brown material with gross 
food particles and much mucus; guaiac test positive. Gastric con- 
tents on fasting: 70 c.c. of greenish-yellow fluid with some well- 
digested food residue and much mucus. Microscopically a few red 
blood cells and epithelial cells and some starch and fat noted; no 
sarcinse or Boas-Oppler bacilli found. Free HCl absent, total acid 
22; guaiac test positive. Test meal (Ewald one hour) : 100 c.c. of a 
pale green fluid with much well-digested food residue but no mucus. 
Guaiac test negative. Microscopically much starch and fat. 



830 


IIALLER,- WALKER: SVPniLIS OF THE INTESTINES 


Case II. — ^R. D. A. Medical No. 3486. Negro; male; single; 
born in North Carolina twenty-nine years ago. Admitted to the 
hospital October 19, 1915, complaining of stomach trouble. 

Family History. Father, mother, six brothers, and three sisters 
are living and well. Three sisters died in infancy of unknown cause. 
No history of hereditary or contagious diseases in the family. 

Past History. Patient worked as a machinist up to six years ago; 
since then he has worked as a hotel waiter. He had measles, mumps, 
whooping cough, and occasional attacks of tonsillitis as a child. 
There is no history of other diseases or of any injury. No cardio- 
respiratory symptoms. Ten years ago he had two attacks of severe 
vertigo which lasted three or four minutes, but has had none since. 
There have been no neuromuscular symptoms, no fainting spells, 
spasms, disturbances of sensation, ataxia, girdle, shooting or muscle 
pains. He had gonorrhea four years ago, followed by no complica- 
tions. Six years ago he had a hard genital chancre which was 
treated witli mercury by mouth. There was no rash, no sore throat 
or sore moutli, and no loss of hair follmving this primary lesion. One 
year ago he had an enlarged inguinal gland which was opened and 
drained at this hospital. Nine months ago his best weight was 185 
pounds, and he lost no weight up to the onset of the present trouble. 
Appetite was always good and he could eat anything. Bowels were 
usually regular. He never had nausea, flatulence, vomiting, hema- 
temesis, colic, jaundice, diarrhea, or abnormally colored stools. 

During the past year he has had some ti’ouble from external 
hemorrhoids. 

Present Illness. Two weeks ago, while going home from work, he 
suddenly became nauseated and vomited. The vomitus was not of 
large amount or dark colored, and contained no blood. He had no 
pain at any time. During the next few days he continued to work, 
but he vomited once or twice daily. Three days after the first attack 
of vomiting he noticed colicky pain in the epigastrium; this pain did 
not radiate and was not related to meals, but was worse between 
6 and 8 p.m. and between 2 and 3 a.m. The pain was not relieved by 
food, and no food would stay down. He had considerable belching 
of gas, which was partially relieved by soda and ginger. One and a 
half weeks ago he gave up work and went to bed. In a few days the 
pain and vomiting ceased and he w^ent back to work. Tnm days ago 
the pain and vomiting recurred, forcing him again to stop work. 
During the last day the vomitus was black in color. He was 
markedly constipated. His stools have not been of abnormal color. 
He has had no chills or fever, no cough, dyspnea, edema, or palpi- 
tation. 

Physical Exammation. A well-developed but poorly nourished 
young negro lying comfortably in bed. Skull, scalp, and skin show 
notliing of interest. Eyes: pupils are equal and regular, reacting 
well to distance. To light they sharply contract and then dilate. 
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fluid gave a positive guaiac test, lie was given a test meal wJiicli on 
removal one hour later gave a negative guaiac test. The stools con- 
tained well-preserved red blood cells, pus cells, and mucus. Bismuth 
roentgen-ray showed no evidence of ulceration in the stomach or 
tlie duodenum . 

No systematic attempt has been made to review tlie literature 
on this subject, but all the standard medical and surgical text-books, 
including Bie various s.ystcms of medicine, surgery, and syphilis, 
have been consulted. The opinion is uniformly expressed that 
syphilis of tlie stomach is uncommon and that sj^philis of the intestine 
is extremelj’" rare. 


DIVERTICULUM OF THE DUODENUM, WITH A REPORT OF A 
CASE DIAGNOSED DURING LIFE AND SUCCESSFULLY 
OPERATED ONd 

By Seymour Basch, M. D., 

CLINICAL rnOFESSOR OF MEDICINE, FORDHAM UNIVERSITY; ATTENDING PHYSICIAN TO 
THE LED ANON HOSPITAL; AND ATTENDING GA8TRO-ENTEROLOGIST TO THE 
PHILANTHROPIC HOSPITAL, NEW YORK CITY. 

Diverticulum of the duodenum is a rare condition and one not 
well knovm to the profession in general. It has no eharaeteristic 
clinical symptomatology and, until the most recent advances in 
radiological diagnosis, its presence was revealed only during a 
postmortem examination. The witer therefore feels that the fol- 
lowing case, diagnosed during life and successfully operated on, is 
of suflfcient interest to be herewith reported. 

• Case History. — J. L.; female; single; aged thirty-six years; 
fire insurance agent. Referred by Dr. S. Rosenberg. Patient was 
first seen by me January 5, 1915, when she gave the following 
history: H 

Her family were all rheumatic and very nervous; her mother 
and one brother died of heart disease. She was left very much 
to nurses, her dietary neglected, and she remembers that she 
was a weak, anemic child, very constipated, and often troubled with 
indigestion. She had had no acute illnesses since childhood, though 
always thin and pale. Her constipation has persisted despite manifold 
measures and drugs, and she has often passed large amounts of thick, 
ropy mucus, with or without feces. In addition, since childhood, 
she has been troubled more or less with “sour stomach” (heart- 
burn, acid belching, distention, flatulence, etc.), particularly after 


’ Read at the Nineteenth Annual Meeting of the American Gastro-enterological 
Association, at Wasliington, D. C. 
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Roentgen-ray Examination. Standard bismuth meal given at 
6 a.:m. At 10.30 a large trace remained in the stomach, the lower 
ileum was filled and a small amount was present in the ascending and 
transverse colon. After a special mixture of malted milk, corn 
starch, and 90 grams of bismuth subcarbonate the stomach was nega- 
tive; the pylorus and duodenum were regular in outline. At 9.30 a.m. 
the following day there was a small residue in the terminal portion 
of tlie ileum, indicating ileal stasis; tlie larger part of the residue was 
in the descending colon. At 12.30 on the third day a bismuth enema 
showed the sigmoid to be very redundant, one loop reaching the 
height of the splenic flexure. When completely filled the splenic 
flexure was parallel with tlie descending colon. Roentgen-ray of the 
chest showed negative findings. 

For two days he was given cracked ice and small amounts of 
milk. Bismuth studies were begun on the fourth day and lasted for 
three days, as noted above. October 24 the patient was put on a 
Lenliartz diet and fi^^e days later additions to this diet ivere made. 
The temperature, pulse, and respirations continued normal. The 
stools continued to show blood, mucus, and occasional pus cells. 
His weight fell to 66.7 kg. During the next two weeks there was no 
change in the patient’s condition except that he was ha^'ing less 
epigastric pain and fewer attacks of vomiting. At the end of this 
period of two weeks diarsenol, intramuscular mercury, and potassium 
iodide were begun. Four days after the first dose of diarsenol all 
pain and vomiting ceased. He was put on house diet, and for the 
first time since admission the stools gave a negative guaiac test, and 
this was repeatedlj'’ negative during tliis admission. He began to 
gain weight, and in ten days he had gained 3.5 kg. A total of 1.4 
grams of diarsenol intravenously, L3 grams of succinimide of 
mercury intramuscularly, and 20 grams of potassium iodide bj'^ 
moutli was given. He was discharged November 16, 1915, and since 
then has been under antisyphilitic treatment in the outdoor depart- 
ment. February 18, 1916, three montlis later, he was still free from 
sjonptoms and had gained 10 kg. in weight. A stool specimen 
showed no mucus, pus, or blood, and gave a negative guaiac test. 

In this case the history of a primary sore and the general adeno- 
pathy and strongly positive Wassermann reaction in the serum made 
us certain that the patient had syphilis. The failure to improve 
under light diet and rest and the remarkable improvement under 
antisj’philitic treatment indicate that syphilis was the cause of the 
condition which he presented. 

It seems impossible to localize the lesion which caused the symp- 
toms; however, we believe that the bleeding was not of gastric 
origin, since no blood was noticed in the vomitus until two days 
before entrance, although he had vomited repeatedly. The blood- 
stained vomitus was observed only after persistent and continuous 
vomiting. Following the emptying of his stomach, at which time the 
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SMtis Prrsciis. Tlic patient is very emotional, voluble, and 
decidedly self-centered ; she is thin and pale and appears to be very 
distressed. The central nervous system is negative, excepting for 
exaggerated knee-jerks; there are no ob\'ious signs of hyperthy- 
roidism. The ])ulse is slightly accelerated, soft and regular; blood- 
pressure is 150 systolic and 95 diastolic. The heart examination 
reveals a loud aortic stenotic murmur. 



Fig. 2. — Taken erect immediately after Fig. 1. The bismuth-filled pouch occupies 
the same position, but is seen to be entirely separated from the stomach. 


The abdomen is of the enteroptotic type, with a colonic bulge; 
the right kidney is displaced down to the iliac crest while the left 
one is ptosed to the second degree. The spleen and liver are not 
palpable. There is an old firm appendix scar. The gall-bladder 
region is very tender to pressure, the pain being referred to the 
right nipple. There is a definite stomach splash, with the greater 
curvature apparently slightly below the umbilicus. 

The feces are soft and bulky, not formed, have a sour odor and 
strong acid reaction; they show poor starch digestion and are 
nitermixed with a large amount of tliick, ropy mucus. Occult 
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partaking of sweets, acids, fruits, etc. At times there was even an 
aching pain in the upper right quadrant, coming on about one hour 
after meals. These manifestations of gastric indigestion always 
yielded to strict attention to diet. For years she was troubled 
with hemorrhoids and rectal fissure, being finally cured, after several 
previous operations, tliree years ago by Dr. Kelsey. Six years ago 
she was operated on for appendicitis at St. Mary’s Hospital in 



Fig 1 — Taken prone a few minutes after the bismutli meal. Stomach verv active, 
duodenal cap normal Note the large round, bismuth-filled pouch betnv een the second 
portion of the duodenum and the pjloric antrum, apparently communicating v\ith 
the latter. 


Brookljm. The appendix, she was told, was “ large and inflamed, 
and contained a little pus.” Her indigestion, however, was not 
relieved by any of these operations; on the contrary, it has become 
progressively worse, and since several months has been particularly 
distressing despite most careful dieting and medicinal measures. 
A most annojdng symptom has been a sharp, aching pain below 
the gall-bladder region, occurring one or two hours after meals and 
lasting for some time. 
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T]ie patient was operated on by Dr. Cliaries A. Eisbei’g, January 
31. The following Avas Dr. Elsberg’.s account of the operation: 

An incision of 10 cms. was made through the right rectus. When 
the peritoneum was opened the pylorus and first and second portions 
of the duodenum w^ere found to be congested and bound together 
by numerous fine adhesions. There was no evidence of an ulcer of 
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Fig. 4. — Congenital diveiticulum of the duodenum at the junction of the 
second and third portions. 


the stomach or the duodenum. The colon Avas then turned upward 
the posterior layer of the transverse mesocolon incised, and the third 
portion of the duodenum exposed. On the loAver margin of the 
duodenum at the angle betAA'^een the second and third portions Avas 
a large diA’-erticulum measuring about 3x4 cms., its base about 3 
cms. in diameter. The second portion of the duodenum AA’^as mark- 
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blood is absent and the bile reaction is normal. In the fasting state 
the stomach is empty, and one hour after Ewald-Boas’ breakfast, 
2 ounces of contents were aspirated, evidencing no special variation 
from the normal, and gmng 28 free HCl and 60 total acidity. 

From the above data the case was regarded as one of chronic 
inflammatory disease in the gall-bladder-duodenal region, the exact 
nature of which could not be stated. Chronic duodenal ulcer with 
possible gall-bladder involvement or adhesions seemed most prob- 
able. 



Fig. 3. — Colon enema plate taken ninety-six hours after Fig. 1. There is still a 
definite though slight amount of bismuth in the duodenal pouch. 


January 18, a gastro-intestinal roentgen-ray examination, made 
by Dr. Arthur S. Unger, gave the following results: The stomach is 
normal in shape, size, and position; its peristalsis is very active, and 
it is completely empty within six hours. The bublus duodeni is 
large and appears overfilled; the cap is normal in contour; part 
of the first and second portions of the duodenum appear to adhere 
closely to the liver. Near the commencement of the third portion 
of the duodemun a distinct bismuth-filled dilatation is seen. It is 
round and pouch-like in shape and seems to communicate with the 
duodenum. Serial plates show bismuth retention in this pouch for 
at least ninety-six hours. In view of tliese roentgenological findings, 
the long-standing nature of the case, its resistance to medical 
therapy, and the recent aggravation of the subjective symptoms, 
smgical intervention was regarded as the only possible means of 
relief. 
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bring out the main points of general interest on the subject may be 
permitted. 

As already stated, duodenal diverticula are of comparatively 
rare occurrence. There are only between 65 and 70 cases altogether 
reported in literature. Undoubtedly, the condition is much more 
frequent than these figures leave one to conclude, for it is easily 
overlooked unless specially sought for. 

According to Buschi, from whose comprehensive study, in 1911, 
the following facts have mainly been gatliered, Chomel,® in 1707, 
reported the finding of a duodenal jiocket containing 22 stones at 
an autopsy on a woman, aged eight.y years. This patient, Chomel 
stated, had always felt a pain at the site of the sac about two 
hours after meals. Morgagni,^ in 1839, however, gave the first real 
description of a duodenal diverticulum. 

Duodenal diverticula have been found twice as often in the bodies 
of males as in those of females, about SO per cent, of them in indi- 
viduals over fifty years of age. Over 75 per cent, of the diverticula 
were located in the second portion of the duodenum, and more 
especially in the region of the papilla of Vater, and of the opening 
of' the duct of Santorini; hence, the French designation of “diver- 
ticules perivateriens.” Of 44 cases tabulated by Buschi, the second 
portion of the duodenum was involved 33 times, the first G, the 
third 3, and first and second in the same individual twice. In most 
instances onlj’’ one diverticulum has been found in a case, although 
as many as five have been reported. Thus, Buschi found 35 cases 
with a single diverticulum, 13 with two, 2 with four, and 2 with five 
diverticula. The shape varied, being usually spherical or hemi- 
spherical; it may, however, be ovoid or like a gloved finger. 

In size these pouches range from a few millimeters to 5 cms. in 
their greatest diameter. The opening may be narrower, but usually 
is fully as wide or even wider than the cavity of the sac. In a few 
instances a valve-like fold has been seen at the opening. The width of 
the opening and the shallowness of the pouch prevent the disastrous 
consequences so common in Meckel’s diverticulum and the verrni- 
form appendix. 

The sac has generally been found empty and flaccid; at times, 
however, it has contained fluid or food remnants, or even stones. 

Most investigators report the sac wall as being composed entirely 
of mucous memhi’ane and submucosa, the mucous membrane being 
smooth, thin and free, or almost free, from glands. The muscular 
layer is said to be absent or to appear only as a ring about 
the opening of the pouch. Buschi, Voelker,® SeipeP and others. 


° Histoire de I’Acad. royale, Paris, 1710. 

’’ De sedibus et causis morborum, etc., Firenze, 1839. 

* Beitrag zur Kenntnis d. falschen Darmdivertikeln, Inaug. Dissert., Freiburg, 
1906. 

” Uober erworbene Darmdivertikel, Inaug. Dissert., Zurich, 1895. 
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edly dilated and bypertropliied, while the third portion was normal 
in size. The diverticulum was excised at its base in the longitudinal 
direction, and the opening in the duodenum closed in the transverse 
direction by a double layer of fine silk sutures. The posterior layer 
of the mesocolon was then closed by catgut sutures being attached 
to the suture line and the duodenum. There was no narrowing of 
the duodenum as a result of the suture. A tjT)ical posterior gastro- 
enterostomy by suture was then performed and the abdomen closed 
in the usual manner. 

The gastro-enterostomy was made because of the periduodenal 
adhesions and the duodenal dilatation. 

The specimen was examined by Dr. E. P. Bernstein, who reported 
as follows: 

Macroscopically the specimen is an intestinal pouch about 3 x 3 x 
4 cms., with very thin walls. 

Microscopic examination shows the peritoneal coat to be intact 
and normal; the muscular layer is intact but very thin throughout 
the entire specimen. The mucous membrane shows numerous 
defects with loss of the entire mucosa. A^Tiere, however, the mucous 
membrane is present it is normal in character and shows no inflam- 
matory reaction, either acute or cluonic. 

Diagnosis. We must consider this specimen to be a congenital 
diverticulum. The loss of mucosa in spots is an artefact. 

The patient made a good primary recovery from the operation, and 
in the short time that has elapsed shows a decided improvement in 
her digestion. However, in view of the presence of the extensive 
adhesions, the greatly dilated second portion of the duodemun, the 
marked enteroptosis, the obstinate constipation, the aortic lesion, 
and the highly neurotic condition of the patient, anj-thing approach- 
ing a complete restoration to health is not to be expected. 

This very unusual case is as far as I can learn from an exhaustive 
study of the literature only the second one to have been diagnosed 
during life and successfully operated on. The first case reported 
was one by Porssell and Key^ in 1915. In their case the location of 
the diverticulum and the roentgen-ray and operative findings were 
very similar to those in the one heremtli reported. Their patient 
also had suffered for many years from symptoms of duodenal ulcer. 
Forssell and Ivey state that their patient was entirely free from her 
symptoms after the operation. 

It is unnecessary to enter here into any extended discussion of 
the subject of duodenal diverticulum. Those interested are re- 
ferred to the mitings of Buschi,^ Bauer,^ Wilkie^ and others men- 
tioned in the appended literatme. A few remarks intended to 

2 Nord. Med. Arkiv., Stockholm, 1915, Afd. II (Inre Medicin.), Hett. 1, No. 2. 

’ Virchows Arch., 1911, Bd. xxvi, S. 121. 

* Wien. klin. Wchnschr., 1912, Nr. 23, S. 879. 

6 Edinburgh hied. Jour., September, 1913. 
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In Jiddition to these 4 cases of definite secondary or associated 
pathological changes reported by others, tlie radiographic studies 
of Forssell and Key’s case and of my own have unquestionably 
demonstrated that food and other solid duodenal contents can and 
at times do enter into these pouches, and remaining there at least 
four days must undergo fermentation or stagnation, giving rise to 
very unpleasant local and even far-reaching secondary efi’ects. The 
marked distention of the second portion of the duodenum and the 
hypertrophy of its walls in my oivn case were undoubtedly due to 
efforts on the part of the gut to force out the contents of tlie diver- 
ticulum. Many of these cases, like Forssell and Key’s and the one 
herewith reported, undoubtedly go on for years with symptoms very 
suggestive of duodenal ulcer. Now, these cases cannot be diag- 
nosed clinically unless they have real pouch formations which pre- 
sent umnistakable roentgen-ray pictures; frequently, they are so 
located that ordinary exploratory laparotomy does not reveal them 
. and even at autopsy they maj'’ be overlooked unless specially sought 
for. Is it not therefore possible that a case of clinically suspected 
duodenal ulcer, reported as not present by the surgeon after opera- 
tion, may after all at times have been one of these diverticula or 
even a real ulcer situated not in the usual site, viz., the first portion 
of the duodenum, but in the second or third portion ? 

Conclusions. 1. Duodenal diverticula are of more frequent 
occurrence than w^ould appear from the number of reported cases. 

2. Unless specially sought for they are easily overlooked at 
operation or autopsy. 

3. They can be diagnosed by roentgen-ray examination when 
they form distinct pouches. 

4. They may produce sjmiptoms sufficient to require surgical 
interference. 

5. They can be cured by operation. 


THE USE OF RAW EGGS IN PRACTICAL DIETETICS. 


By W. G. Bateman, Ph.D., 

MISSOULA, MONTANA. 

(From the Shefiield Laboratory of Physiological Chemistry in Yale University, 

New Haven, Conn.) 

During the past fifteen years evidence has been gradually 
accumulating which shows that raw egg-white occupies an excep- 
tional position among native protein foodstuffs, Pawlow (1902) 
observed that this substance has only a feeble ability to stimulate 
a flow of gastric juice. It acted in this ivay only as so much water. 

VOL. 153, NO. 6. — JUNE, 1917, 28 
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however, found perfectly normal mucosa and some muscle bundles 
which extended far into the sac, in some instances even to the distal 
end, being then very atrophic. In our oivn case the pathologist 
reports that “the muscular layer is intact, but very thin through- 
out the specimen.” 

Diverticula occur only exceptionally on the outer or anterior 
surfaces of the duodenum; in most instance.s they are on the inner 
aspect in contact with the head of the pancreas, from which they are 
separated by loose connective tissue. Frequently they indent the 
head of the pancreas, or are intimately connected with the common 
bile duct or tlie duct of Wirsung, which usually lie behind the di- 
verticula. 

The question of the origin of these diverticula has given rise to 
much discussion and to a number of interesting theories. Those 
interested in the details are referred to the papers of Buschi, Wilkie, 
and Davis,“ in winch the question is gone into at length. Buschi 
himself concludes that they are to be regarded as of congenital 
origin, and gives detailed reasons for his conclusions. He states, 
however, that the possible occurrence of false or acquired diver- 
ticula through stones, tumors, ulcers, and similar causes cannot be 
disputed. 

Until the publication of Bauer’s two cases in 1912 no serious clini- 
cal or pathological significance was attached to duodenal diverti- 
cula. In Bauer's first case there had been signs of pyloric obstruc- 
tion, and, despite a posterior gastro-enterostomy, the patient died 
ten days after the operation. The autopsy showed two duodenal 
diverticula, the larger one of which was about the size of a hen’s 
egg, and situated on the inner pancreatic aspect, involving both 
the common bile and Wirsung’s ducts. Bauer believed that this 
sac through tension when full caused an insufficiency of the pylorus 
and a stenosis of the duodenum. In Bauer’s second case the duo- 
denal diverticulum was an accidental postmortem discovery. It 
was filled with a feculent mass, and the duodenum itself was much 
inflamed and coated with tough, tenacious mucus; the papilla of 
Vater was inflamed and swollen and closed by a mucous plug. The 
common bile duct was dilated and the gall-bladder widely distended 
and filled with stagnant bile. Bauer concluded that in all prob- 
ability the diverticulum through its feculent contents was the cause 
of the imflammatory changes in the duodenum and in the bile pas- 
sages. In two of Wilkie’s cases the diverticula were associated with 
grave disturbances in the adjacent organs, \’iz., duodenitis and bili- 
ary stasis in both cases, while in the first case, there was also an 
hepatic cirrhosis and in the other an acute hemorrhagic pancreatitis. 
Wilkie is unwilling, however, to say wnth certainty that the diver- 
ticula were responsible for all the biliary and panci’eatic troubles, but 
thinks there is strong presumptive evidence of an etiological re- 
lationship. 

Tr. Chicago Pathol. Soc., Februarj*. 1913. 
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t]ie strong antitiyptic action of egg-B'jiite. Not only does it 
resist digestion itself, but it prevents the digestion of other easily 
digested proteins, as observed by Delezenne and Pozerski (1903), 
Vernon (1904), Compel and ITenri (1905), and Pledin (1907). 
Tliis suggests that tlie true cause of botli facts is that the colloidal 
egg-white absorbs the tiypsin, thus cutting down its activity in 
much the same way as the charcoal in the experiments of Hedin 
(1906 h), Peccntly it has been shown by Maxwell (1915) that 
boiled starch absorbs pepsin and so hinders its activity. 

In view of both its antipcptic and antitryptic action it is inter- 
esting to note that other proteolytic enzymes are also unable to 
successfully cope with this native protein. Chittenden, Joslin 
and Meara (1892), and Chittenden (1894) showed that raw egg- 
white was much more poorly digested than coagulated egg-white 
by bromelin, the proteolytic enzyme present in the pineapple. 
Jonescu (1907) and Sachs (1907) found that papain was also 
practically unable to act upon native egg-white. 

Preliminary heating of the egg-white greatly increases its 
digestibility by tiypsin. Talarico (1910) found that there was 
no effect, howe^ycr, until the temperature reached 70°, after which 
there Avas an orderly liberation of amino-acids up to 130°. Frank 
(1911) also found cooked egg-Avhite to be better digested than 
raw, the optimum temperature in his experience being 70° to 75°, 
Bizarro (1913) considered the best temperature for this prelimi- 
nary heating to be 80°. Abderhalden and Pettibone (1912) and 
Long and Johnson (1913) made similar observations. 

This brief review of its properties shows that native egg-white 
offers such obstacles to digestion as to place it in an exceptional 
position among the proteins. This raises the question as to how 
the body handles such a substance. Very little upon this point 
has, up to the present, been recorded, although raAv eggs and egg- 
white have enjoyed a great vogue as the mainstajy of various 
diets, especially for the sick, Steinitz (1898) noted incidentally 
that raw egg-white caused vomiting and diarrhea in dogs, but 
this interesting observation remained unnoticed. When the 
same facts were observed again by Mendel and Lewis (1913) they 
led to an extended study by the author, carried out during the 
past year, the details of Avhich have been published elsewhere. 
This showed native egg-white to be a decidedly indigestible sub- 
substance, When fed to dogs in any considerable quantity it 
invariably caused diarrhea and sometimes induced vomiting. 
The severity of the diarrhea depended largely upon the amount 
of material ingested, but also, to a less extent, upon the individual 
susceptibility of the subject. With dogs of 5.5 to 7 kilos in weight 
four -or live egg-whites Avere sufficient to cause more or less severe 
diarrhea. Even the AAdiites of tAvo eggs often caused softening of 
the feces. The stools AA^ere abnormal in character, A’-ery offensiA^e 
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Cooked egg-white, on the contrary, calls forth an abundance of 
juice and unites easily with the hydrochloric acid. On account 
of the scanty supply of secretion which it induces the raw protein 
has little opportunity to be digested, but this slender chance is 
still further diminished by another unusual property. Beaumont 
(1833), during his famous experiments on Alexis St. Martin, was 
the first to note that native egg-white left the stomach very rapidly 
in comparison to other foods, including cooked egg-white itself. 
Indeed, this substance spent a shorter time in the stomach than 
any other Beaumont investigated. This observation has more 
recently been confirmed by Cannon (1904) and by London and 
Sulima (1905). The former found that the egg-white passed 
through the pylorus at a rate comparable to that of the carbo- 
hydrates, which are among the first foodstuffs to enter the intestine 
after ingestion. Proteins leave the stomach slowly and egg-white 
was the only exception noted among those investigated. London 
and Sulima found that this hasty exit from the stomach was 
most striking. A few moments after ingestion the egg-white 
escaped in large gushes tlrrough a pyloric fistula. During its 
stay in the stomach it retains its alkaline reaction and passes into 
the intestine, for the most part entirely unchanged. After feeding 
a dog native egg-white these workers recovered large amounts 
unchanged from a fistula as far down the canal as the ileum. 

But even this does not exhaust the means by which raw egg- 
white escapes gastric digestion, for Abderhalden and Pettibone 
(1912) and Bizarro (1913) discovered that it offers considerable 
resistance to the action of pepsin. If, however, the egg-white 
is coagulated it is more readily acted upon by the pepsin, and 
proteolysis proceeds further. 

We may picture this native protein then as quicklj’’ leaving 
the stomach, accompanied by scanty amounts of gastric juice 
and little altered by pepsin. Tliis peculiar behavior is consistently 
carried on in the intestine. Bruno and Klodnizki (1914) and 
Okada (1915) showed that little or no bile was passed into the 
intestine after the ingestion of raw egg-white, whereas the same 
material cooked always caused a good flow' of bile. 

Once in the intestine the native egg-wLite continues to oppose 
the digestive enzjTnes, for it has remarkably strong antitryptic 
properties. The trouble is not that trypsin is unable to act upon 
the protein but that the rate of action is so slow^ Bayliss (1908) 
found that it required seventy hours for the digestion of the raw 
material to equal that of the cooked, all other conditions being the 
same in the two cases. Indeed, the trjqjsin appears not to change 
the egg-white at all. Vernon (1904) found the antitryptic action 
to be more marked with this protein than wfith any other. Hedin 
(1907), Cohnlreim (1912), Abderhalden and Pettibone (1912), Long 
and Johnson (1913), and Bizarro (1913) have all demonstrated 
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unchanged egg-white in the feces in considerable quantities. Vogt 
(1906) and Falta (1906) found that the nitrogen in uncooked 
egg-white superimposed upon a standard diet was excreted in the 
urine much more slowly than that ingested in the form of other 
proteins. 

Drying the egg-white at low temperatures did not abate its 
diarrheal activity nor improve its utilization. Neither did long 
standing. Falta (1906) also made experiments, using desiccated 
material, • and found in tliree cases a utilization of 80 per cent., 
SO per cent., and 61 per cent, respectively. LeClerc and Cook 
(1906) found the same substance very poorly utilized. 

When dogs ate cooked egg-white in place of the native or desic- 
cated protein they did not have diarrhea and the material was 
excellently utilized, the utilization being in the neighborhood of 
90 per cent. When raw and cooked egg-white were fed on alter- 
nate days or periods the differences in the utilization and in the 
nitrogen balance were striking. 

Experiments were made to show at what temperature the change 
in digestibility became effective. By heating for thirty to forty- 
five minutes in a double boiler with constant stirring the egg-white 
suffered little impairment of its activity in causing diarrhea up to 
55°. Above this the activity is considerably decreased and dis- 
appears entirely at 70°. It should be noted that above 55° coagu- 
lation begins and at 70° the protein is entirely coagulated, but is 
very soft and jelly-like in texture. 

In order to show that dogs did not have an exceptional inability 
to digest native egg-white, experunents similar to the above were 
made, using rats and rabbits as subjects. These had in both cases 
the same results. Both rats and rabbits had diarrhea with con- 
sequent poor utilization of the protein. The hardy rats, however, 
were less sensitive than the other animals. That this native pro- 
tein sustains life in rats poorly in comparison to others is the 
general conclusion drawn from the work of Falta and Noeg- 
gerath (1906), Knapp (1908), Maignon (1912), and Frank and 
Schittenhelm (1912), Von Knieriem (1885) and Rohmann (1914) 
reached the same decision from work with mice as subjects. 
Osborne and Mendel (1911), on the contrary, kept rats growing 
well on rations containing cooked egg-white as sole protein for 
as long as one hundred and seventy days. Von Knieriem (1885) 
found that desiccated egg-white caused rabbits to pass very soft 
and abnormal feces containing much unchanged egg-white. 
Mendel and Rose (1911) found it impossible to feed any large 
quantity of raw egg-white to rabbits without inducing diarrhea. 

No other native proteins are known to act in the alimentary 
tract in the manner brought out by these experiments. On 
account of the importance of the subject from the stand-point 
of dietetics it was of interest to determine how raw egg-wliite 
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in odor, and often contained much mucus. After the ingestion 
of even small amounts of native egg-white the latter could be 
recovered unchanged in small quantity from the stools, and when 
the amount ingested was large the proportion of coagulable protein 
in the feces was correspondingly increased. 

Even when the feces appeared normal undigested egg-white 
could usually be recovered. In this connection, Tsuchiya’s (1908) 
statement that albumin is never found in normal feces is pertinent. 

After eating enough egg-white to give rise to diarrhea the dogs 
usually lost weight. In a few cases small intestinal hemorrhages 
were observed. Occasionally samples of urine obtained by cathe- 
terization were found to contain small amounts of protein. In 
all these reactions there was found much variation in the sen- 
sitiveness of the subjects, for sometimes a large dog was more 
easily affected than a small one by the same amount of protein. 

It made little difference with the action of the egg-white 
whether it was eaten alone or mixed with other food. In the 
latter case the diarrhea was later in appearing. The presence 
in the food of a substance able to cause a good flow of gastric 
juice — meat extract for example — ^had no effect upon the time of 
appearance or seA'^erity of the diarrhea. 

It was soon noticed that when the raw protein was fed for 
several days in succession its ill effects gradually waned. The 
time necessary for the abatement of the diarrheal action varied 
from three to Aa'c days. If now the ingestion Avere continued 
there ensued a period of alternate days of diarrhea and constipa- 
tion, after which the egg-AA'hite ceased to exert any marked action. 
The tolerance thus developed lasted for a short time even after 
the feeding of the uncooked material was discontinued. This 
recalls the tolerance acquired by dogs who receive peritoneal 
injections of raw egg-white. Cramer (1908), Hamburger (1908), 
and Oppenheimer (^1904) have obserA’^ed that under such condi- 
tions the dogs utilized part of the protein and excreted the rest 
in the urine. After repeated injections the quantity used rose 
gradually. It might be supposed that all proteins would appear, 
at least in part, in the urine after injection intraperitoneally, but 
Mendel and Lockwood (1904) have shown this not to be the case 
with edestin and excelsin. 

Native egg-white was found poorly utilized. In large doses 
from 30 to 50 per cent, of that ingested was wasted by being 
ejected with the feces. After the dogs had groAvn to tolerate this 
material it was better utilized, but even in these cases the best 
figure was about 85 per cent. When Mendel and LcAvis (1913) 
fed this substance to dogs only about half of the nitrogen in the 
meals appeared in the urine for the following twenty-four hours 
as contrasted with almost all when meat, casein, and other pro- 
teins were fed instead of the egg-white. Steinitz (1898) reported 
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Case III. — Subject A. B., a child, aged tliree years. One-half 
of a raw egg-white ingested each daj'' led to such laxness that the 
experiment was discontinued after the third day. The diarrhea, 
then, disappeared at once. 

Case IV. — Subject J. B., aged five j'^ears, was, on the contrary, 
quite unaft’ected by the same amount of egg-white as was given 
the last subject. 

Case V. — Subject W. B., a man, aged thirty years, was found 
quite unsusceptible to the native egg-white, since two to six whites 
failed to cause any noticeable change in the feces. When half a 
dozen eggs were eaten at once he experienced decided discomfort, 
associated with flatulence. An analysis of the stool for nitrogen 
showed the protein ingested to be only 85 per cent, utilized. Even 
eight to nine raw whites eaten at one time did no more than soften 
the feces, but the utilization was still poorer than before, being only 
77 per cent. At no time was there any protein in the urine. 

Case VI. — Subject L. M., aged twenty-five j^ears, ate the whites 
of six raw eggs every third day. On each occasion the stool was 
soft and unformed. 

Falta (1906) found this material to be utilized by man to the 
extent of 70 per cent. Wolf (1912) reported a still lower value, 
namely, 50 per cent. In the latter case the feces were of soft 
consistency although no diarrhea was observed. There was over 
twice as much nitrogen in the feces when the raw egg was in the 
diet as when the food contained the same amount of nitrogen 
in the form of other proteins. On one day there was more nitro- 
gen in the feces than in the urine. The latter did not contain 
albumin. 

Hamburger (1902) and Cramer (1908) claim that albuminuria 
follows the ingestion of large doses of native egg-white by man. 
Oertel (1883) had not been able to find albumin in the urine of 
either dogs or men after the ingestion of large quantities or raw or 
half-cooked egg-white. Neither did this material cause an increase 
in excreted albumin in preexisting albuminuria. Another aspect 
of tliis debated problem will be considered later. 

It is a matter of common experience that cooked egg-white has 
not been known to cause any exceptional digestive effects, and is 
well utilized. Rubner (1879), who seems to be the sole investi- 
gator to have fed a subject on cooked eggs only, found the utili- 
zation to be 97 per cent. Cathcart and Green (1913) found a 
delay in the excretion of nitrogen after superimposition of both 
native and coagulated egg-white, but the delay appears greater 
in the sulphur than in the nitrogen elimination. These authors 
and Wolf (1912), who noticed the same facts, believe that the 
sulphur complexes in the uncoagulated egg-white have power to 
withstand the digestive enzymes. 

Raw egg-white can be made digestible by other means than 
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comported itself when ingested by man. The experiments 
described below lead to the same conclusions already formulated. 

The first group of subjects included a number of men and women 
partaking of a diet consisting largely of raw eggs and milk for the 
purpose of increasing weight. 

Case I. — Subject 0. B. This was a man, aged twenty-five 
years, who took two to three raw eggs beaten up in milk three 
times a day. During the first three days there was rather severe 
diarrhea and general malaise and after that regular stools of soft 
consistency. The subject had previously been somewhat con- 
stipated. 

Case II. — Subject D. S. was a man, aged forty years, who also 
took two raw eggs beaten up in milk three times a day. He did 
not experience diarrhea, but did have regular stools sometimes 
twice a day, whereas before beginning the diet he had had some- 
what obstinate constipation. He drank a large quantity of milk 
which generally would tend to prevent diarrhea. 

Case III. — Subject M. R., a woman, aged twenty-five years, 
ate six to eight raw eggs per day. The first few days there was 
extensive diarrhea followed for some time by irregular movements, 
consisting usually of soft material. 

Case IV. — Subject M. H., a young woman, aged twenty-two 
years, who ate two raw eggs at night and the same number in the 
morning. There was no decided diarrhea, but previous consti- 
pation was overcome and the stools were soft. This subject 
complained of some intestinal discomfort. 

Case Y . — Subject D. G., a woman, aged thirty-five years, took 
two or three raw eggs in milk three times a day. In this case 
there was diarrhea for two days, although not severe. This was 
followed by a day without a stool, after which the bowels moved 
regularly every day. There had been no previous constipation. 

Case VI. — man, aged about thirty-five years, took each night 
before retiring two raw eggs in whisky. On almost every such 
occasion he suffered much intestinal discomfort, accompanied with 
colic-like pains. Considering raw eggs to be “bland” and the 
whisky beneficial he did not discontinue the treatment for some time. 

Another group of subjects ate only the whites of raiv eggs 
experimentally. 

Case I. — Subject D. S., a young woman, aged eighteen years, 
was unaffected by eating the whites of two eggs per day. Wien 
the number was doubled, diarrhea ensued accompanied by dis- 
comfort and some trouble with intestinal gases. 

Case II. — Subject B. B., aged thirty years, remained unaffected 
by eating every morning the whites of two to four eggs. She did 
notice discomfort and accumulation of gas. When the number 
was increased to six per day the subject complained of malaise and 
took an aversion to the diet. There was flatulence but no diarrhea. 



BATEMAN: USE OF RAW EGGS IN PRACTICAL DIETETICS 849 

r 

being that it passed the pylorus only when properly prepared, 
by digestion for ensuing absorption through the intestinal mueosa. 
Since native cgg-wliitc left the stomach more rapidly than an.y 
other food the conclusion seemed obvious that it is a very readily 
digested substance, Beaumont says: 

“Albumin if taken into the stomach either very slightly or not at 
all coagulated is perhaps as readily chymiJied as any article of diet 
we possess. If coagulated it experiences a very protracted diges- 
tion. In the first case the albumin becomes finely coagulated and 
divided in the stomach.” 

Wliile the fact that raw cgg-wliite does remain in the stomach 
only a short time is true, the interpretation of the fact was erro- 
neous. These e.xperiments of Beaumont, the first of their kind, 
attracted much attention and became widely known. The earlier 
writers on dietetics based their advice in many details upon his 
work. Chambers in his Manual of Diet (1875), after quoting a 
table of Beaumont’s showing the times spent in the stomach by 
raw eggs and eggs cooked in various ways, says, 

“It may be observed that this is just the order in which they 
are tasty — that is to say, the degree in which they come with facility 
into contact with the sensory nerves distributed through the 
mucous membrane — so that duty and pleasure here, as usually in 
natural operations, become one.” 

To such a school nature is always right; it would not be thought 
possible for her to be so mistaken as to allow albumin to leave the 
stomach practically undigested. 

Although these early views on digestion are no longer supported 
by such arguments they still appear to be accepted almost un- 
questioned, In 1906 a Farmers’ Bulletin of the United States 
Department of Agriculture quotes Beaumont’s work and helps to 
spread the impression that raw eggs are very easily digested, since 
they are “chymified” in one and a half to two hours as against 
three for soft-boiled eggs. The figures for “artificial digestion,” 
which approximated bodily conditions as closely as possible, are 
even more impressive, since it appears that it requires eight hours 
for the digestion of hard-boiled eggs, six hours for soft-boiled eggs, 
and only four hours for raw eggs. This bulletin, which has been 
extensively circulated, gives also the results of experiments which 
show that cooked eggs are thoroughly digested. Still more recently 
in Practical Dietetics for Nurses, Pattee (1910) quotes, “Half 
subtilized to chyme the liquid food readiest obeys the assimilating 
powers.” Egg-white is then listed as a liquid food and the proper 
conclusion thus drawn. This notion of the easy assimilation of 
liquid foods is often mentioned by writers on dietary topics in their 
discussion of egg-white, and it is taken for granted that such a 
substance offers little resistance to the digestive juices. How far 
astray such an assumption may lead one has already been shown. 
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heating at 70°. This result can be brought about by incubation 
with dilute acids and alkalies at 37°; by precipitation with alcohol, 
chloroform, or ether; by partial digestion with pepsin, and by 
conversion into alkali metaprotein. 

Egg-white is not a homogeneous substance, but consists of at 
least four components — ovoglobulin, ovalbumin, conalbumin, and 
ovomucoid. These were separated according to the method of 
Osborne and Campbell (1900). When fed to dogs the albumin 
fraction proved to be the indigestible constituent, a result in 
harmony with the observations of Mendel and Lewis, who found 
that purified ovalbumin caused profuse diarrhea when fed to 
dogs. Vernon (1904) states that crystallized albumin is even 
more resistant to trj^sin than native egg-white. 

All the experiments so far described were made with egg-white 
from the egg of the common fowl. That it is not unique in its 
unusual behavior in the alimentary tract was shown when the 
egg-white from the egg of the duck was found to act in exactly 
the same manner. 

In contrast to egg-white, egg-yolk was found to be well digested 
and utilized. There appears to be nothing in the literature to 
suggest that the latter is indigestible. Mendel and Lewis’s (1913) 
experiments showed tlie excretion of nitrogen after feeding ovo- 
vitellin to be the same as that after meat, a result in opposition to 
that obtained with both coagulated and uncooked egg-white. In 
the author’s experiments the feeding of egg-yolk either cooked or 
raw in any quantity of dogs usually caused a rather severe digestive 
disturbance, qf which vomiting was the main sjonptom. The 
vomitus contained much bile and sometimes this liquid was alone 
expelled from the stomach. This suggested that the high fat 
content of the yolk was the cause of the trouble. This assump- 
tion was correct, for when the fat was extracted the residue of 
crude ovovitellin was eaten by dogs with no untoward effects. 

These experiments show, then, that raw egg-white is a decidedly 
indigestible substance. It may cause diarrhea and vomiting when 
ingested in any large quantity. Its utilization by the body is 
poor, since it is used only to the extent of from 50 to 70 per cent. 
What bearing have these facts upon practical dietetics? 

It is difficult to say to what extent raw eggs are ordinarily used. 
Since there is a wide-spread idea that they are especially digestible 
and very nutritious, one might expect their use to be common. 
There is no doubt that this is so when the diet in disease is con- 
sidered, foF raw eggs appear to play an important part in systems 
of dietetics for the sick. It is likely that Beaiunont’s (1833) 
observations gave the first impetus to this dieto-tlierapeutic move- 
ment. According to his views digestion takes place in the stomach 
and absorption in the intestines. The criterion of digestibility 
was the time a food remained in the stomach, the assumption 
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excessive acid. Insofar as it calls forth no more gastric secretion 
its use may be beneficial, but considering the speed with which it 
escapes through the pylorus its efficiency in removing acid already 
present is problematical. One writer says: “The egg-albumen 
should be prepared in such a manner as to require the least possible 
expenditure of force in digestion.” Cannon (1904) has shown that 
the intestine expends more motor activity upon the absorption of 
the carbohydrates than upon that of the fats or proteins. Raw 
egg-white, however, acts like a carbohydrate in this respect. 
Another author states that native egg-white is especiallj^ valuable 
for those with a “Aveak digestion.” All the evidence gathered in 
this paper tends to show that the substance in question requires 
an exceptionally “strong digestion” if it is to be utilized. 

The most whole-hearted advocate of raw eggs appears to be Dr. 
Ely (1903), who, in “The Fable of the Egg,” shows himself a bold 
practitioner of his OAvn ideas. Again, Beaumont is quoted with 
nothing to show that anything has been added to the subject in the 
eighty years since his observations. The number of eggs advised 
and administered may seem “fabulous,” as the author admits. 
One patient ate 3006 raw eggs in a year Avhile another partook of 
5475 in the same time, the latter being “an exemplary subject as 
to eggs.” It is further stated: 

“Some moral force is necessary on the part of patient, nurse, 
and doctor to overcome a repugnance to the treatment. It is to 
be understood that in every instance they [eggs] have been used 
for their supporting and restorative influence. Although some 
patients have died while taking eggs I can think of no case in 
which death Avas due to their liberal use. If you give eggs to your 
patients do not be chicken-hearted in their employment. Do not 
fear the iJroduction of albuminuria from the ingestion of a large 
amount of egg albumen. NotAvithstanding all possible efforts, 
nausea and vomiting and diarrhea may often be produced and the 
physician may be thAvarted in his object. He will then try the 
whites of eggs alone. I have given the Avhites of forty-eight eggs 
daily for manj^ days to a patient in the critical stages of typhoid 
fever. Please remember that I am not advocating a fad, specific, 
or ‘cure-all.’ I Avould urge that in some chronic cases of exliausted 
nerve centers, and in those acute, critical cases that tax resources 
for maintaining life, they [doctors] should throAv aAvay their tonics 
and possibly stimulants and should gradually lead the stomachs 
of their patients up to the egg-an-hour practice.” 

Enough has been quoted, perhaps, to show the reasons hitherto 
underlying the advocacy of raAv eggs. The results of the present 
study shoAV these reasons to be not AA’^ell supported and indicate 
that the use of raAV egg-Avhite is decidedly inadAusable. A sub- 
stance AAdiich fails to stimulate a floAv of gastric juice and is anti- 
peptic, AAdiich hurries from the stomach, calls forth no floAV of bile. 
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In the larger and more recent text-books on dietetics the use 
of raw eggs is generally recommended. Thompson, whose book 
Practical Dietetics is widely used and much quoted, says on this 
topic: 

“Whole raw eggs are very popular in dietetics at present and are 
often prescribed when a nutritious, highly concentrated food is 
desired, as in cases of tuberculosis, some forms of anemia, and 
various wasting diseases; sometimes from eight to ten or twelve 
are given daily if they can be digested.” 

Egg albumen is said to be well absorbed and many recipes are 
given for preparing albumen water in a palatable form. It is 
stated, without naming Beaumont, that “a raw egg is ordinarily 
digested in the stomach in one and a half hours, but a baked egg 
requires from three to four hours.” 

In Diet in Health and Disease, by Friedenwald and Ruhrah 
(1913), raw eggs are still more strongly recommended. These 
authors state: 

“In various diseases accompanied by loss of flesh and strength, 
raw eggs in large numbers are prescribed, as many as twenty-four 
eggs being given in twenty-four hours. Egg albumen is best 
absorbed when eaten raw. Eggs beaten up in milk are very useful 
for the diet of the aged when there are diminished powers of diges- 
tion. Raw eggs sometimes disagree but this is more often due 
to faulty preparation than to any real egg idiocyncrasy. In 
tuberculosis raw eggs are of the greatest value; six to twenty-four 
whites may be given daily.” 

These VTiters — ^Thompson, Friedenwald and Ruhrah, Pattee, 
Winthrop (1899) and others — advise raw eggs as part of the diet 
in the treatment of many diseases, such as tjqihoid, diphtheria, 
gastric ulcer, tuberculosis, appendicitis, gastritis, chronic indigestion, 
etc. We read that “In fevers albumen water helps to supply 
wasted tissue albumin;” that “Raw eggs in consumption are full 
of nutrition and very assimilable;” that “Albumen water is utilized 
by infants, being found very useful in disorders in which some 
nutritious and easily assimilated food is needed.” It is more sur- 
prising to find raw egg-white apparently advised in diarrhea and 
contra-indicated in constipation; to find raw eggs and albumen 
water prescribed in dysentery, in chronic cases of which “egg 
albmnen and beef juice form the main part of the diet.” Again, 
it is often stated that raw egg-white can be retained or “kept on 
the stomach” when nothing else can. This is not really true, since 
it leaves the stomach rapidly, but in a sense contrary to tliat meant! 

In the treatment of tjiphoid most VTiters are agreed that indi- 
gestible food should not be fed and that “those causing the least 
intestinal debris” are the best; yet they all unite in advising raw 
egg-white in the diet. In the current therapy of gastric ulcer 
albmnen water is frequently used, with the object of taking up the 
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He was not able to get reactions from the proteoses of egg-albumen. 
Ten Broeck (1914) found that racemized egg-white had no ana- 
phjdactic eflect either toward itself or toward native egg-albumen. 
The simpler the protein disintegration products become the less 
toxic is their action. The thorough ga.stric proteolj^sis undergone 
by practically all proteins except raw egg-white is a potent factor 
in preventing allergy. It is well established, however, that even 
cooked egg-white cannot be used by those sensitized. This does 
not weaken the case against raw egg, for, as already stated, the 
coagulated egg-white leaves the stomach little less rapidly than 
the uncooked. In the texts and manuals on dietetics quoted 
above the advice to use raw or even cooked eggs is frequently 
safeguarded by the caution that certain people are peculiarly 
susceptible to this foodstuff, and it would appear from the cases 
cited in professional journals that such sensitiveness is not uncom- 
mon. Schloss (1913) reported an interesting case in which the feed- 
ing of raw egg-white to a child ten days old caused it to react for 
years to either cooked or uncooked egg-albumen. The sensitizing 
substance appeared to be ovomucoid while ovalbumin seemed to 
be inactive. 

With the improved technic for rectal feeding effected by the 
drip method there has come an increased interest in this kind of 
alimentation. Since the foods used must be liquid it is natural 
that raw egg-white should suggest itself for the protein require- 
ments. As early as 1869, Voit and Bauer, however, concluded that 
this foodstuff was practically wortliless for the purposes, a con- 
clusion also reached by Eichorst. Previously it had been stated 
that salt aided in the absorption of the egg-white, but Eichorst 
doubted this and stated that the salt caused diarrhea. Czerny 
and Latschenberger (1874) and Ewald (1887) also found the salt 
to be of no value. More recent studies of rectal alimentation 
tend to show that the amount of protein which can be utilized 
in this way is unimportant compared to the requirements of the 
body, a conclusion supported by the work of Adler (1915). 
Furthermore, it is considered doubtful if unaltered proteins can 
be absorbed from the colon (Pfeiffer, 1906). If this is so, native 
egg-white must be considered an especially poor substance for 
nutrient enemas in view of its pronounced antitryptic properties. 

It must not be assumed from the foregoing discussion that 
native egg-white is considered a toxic or otherwise dangerous 
substance. But the evidence regarding its behavior in the ali- 
mentary canal is taken to show that no advantage accrues to the 
body by using it raw rather than cooked. Furthermore, when 
the diet of those seriously ill is considered it may fairly be asked 
in the light of scientific evidence if the current extensive use of 
raw eggs is not illogical and inadvisable? 
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and strongly resists the action of trypsin, which is poorly utilized 
and may cause diarrhea, has evidently little to recommend it as a 
foodstuff of preference for the soimd person, let alone for the 
invalid. And when the native protein needs only to be coagulated 
at 70° in order to obviate almost all the effects mentioned, there 
appears still less reason for using it uncooked. Other considera- 
tions strongly support this conclusion. For instance, Stokvis 
(1864) declared that raw egg-white eaten in quantity is absorbed 
undigested and excreted in the urine, doing thereby some damage 
to the renal epithelium. For a number of years this work was 
disputed by some and confirmed by others. Ascoli (1902) clarified 
the situation somewhat by stating that the alimentary albuminuria 
is not generally manifested by sound persons but usually is by the 
sick. Besides his own observations he cites other investigators 
who found that small kidney lesions were caused in this way. The 
amounts of egg used by Ascoli were not unduly large. The work 
of Hamburger, Oppenheimer, and Oertel on this topic has already 
been mentioned. It should be stated that the subject is still a 
debatable one. 

It is true that fairly large amounts of raw egg-white need to be 
ingested for the abnormal digestive effects to be made manifest; 
but even if small quantities are used, certain disadvantages may 
follow. The indigestible protein may reach the large intestine 
and there become a good pabulum for the putrefactive bacteria. 
Or mixed with other foods it may retard the digestion and lower 
the utilization of other proteins. Again, it seems more than a 
coincidence that of all the common proteins egg-white is the most 
indigestible and at the same time the most common cause of ana- 
phylaxis. According to the latest views on this subject, as stated 
by Wells (1914), anaphylactic intoxication is caused by the entrance 
into the blood of intact, foreign protein molecules. If this be so, it 
would appear that egg-white is a substance peculiarly apt to be 
the agent in allergy. It leaves the stomach practically unchanged, 
so that in the intestine it may be absorbed still intact or only 
slightly altered. The strong antitryptic action it possesses leads 
to the same danger. Lately, Van Alstyne (1913) has shown that 
egg-albumen can enter into the circulation unaltered and is excreted 
in the urine. In order to cause anaphylaxis it appears unnecessary 
that large amounts should enter the blood, for Wells (1914) has 
shown that in guinea-pigs sensitivity has been produced with one 
twenty-millionth of a gram (0.00000005 gm.) of crystallized oval- 
bumin and fatal results are obtained after sensitization with one 
millionth of a gram (0.000001 gm.). In fact, small amounts are 
frequently more effective than large. It may be argued that 
clea^’^age products of any protein may be absorbed in small amount. 
This is true; but Wells has found that the protein molecule loses 
its anaphylactic properties as soon as it is altered to any. extent. 
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stances, one toxic Avliich may cause death, and one which immunizes 
the individual.^ 

Immunization is obtained introdueing this foreign proteid 
into the system in small quantities frequently repeated and in 
increasing doses, within seven or eight days each, during the pre- 
anaphylaetic or anti-anaphylactic period; if the period be too long 
the hypersensitive state may lead to serious or fatal consequences; 
this hypersensitive state may be transmitted from mother to off- 
spring. 

Bacterial anaphylaxis is not so readily produced as that by 
foreign albumens, as egg and serum albumens. 

Food protein is absorbed as amino-acids and then reconverted 
into protein in the proper form for utilization; if by any chance 
it undergoes incomplete breaking down, and some of the by-products 
are absorbed, sensitization occurs; if after a certain time (ten to 
fourteen days) the same article is again eaten, anaphjdaxis results 
in the form of asthma, urticaria, or erythema (the so-called indiges- 
tion rash). This same sequence probably occurs in the case of 
injected jiroteids, whether horse serum, bacteria, or pollen; if not 
converted into a proper and available form for use, their by-products 
sensitize the individual so that a second dose is anaphylactic. 

Asthma is undoubtedly in some cases an expression of anaphy- 
laxis; clinically it resembles the hypersusceptibility produced in 
animals by the injection of foreign proteid. Patients with this 
disease become sensitized to some form of proteid by absorption 
from the nasal mucus membrane, alimentary canal, or from some 
focus of infection, and react with an attack of bronchial asthma 
upon an intoxicating dose of the poison (Meltzer). Babcock 
recalls the case of a sufferer from asthma who was operated upon 
for gall-stones, with relief of the asthma, and as long as drainage 
of the gall-bladder was maintained there was no asthma, but Avith 
stoppage of drainage it returned; finally, Avith cure of the gall- 
bladder the asthma disappeared. LikeAvise the removal of nasal 
polyps restores drainage to the accessory sinuses of the nose and 
relieves a pent-up focus of absorption Avdiich has been causing 
attacks; the removal of hjq)ertrophied turbinates acts in the same 
Avay. In some cases the smell of horses or of the stable in a sensi- 
tized individual aauII bring on an attack. Sometimes the injection 
of horse serum CA'^en in the form of antitoxin Avill produce an attack;^ 
a friend of mine Avho received a small immunizing dose of diphtheria 
antitoxin had such a severe anaphylactic reaction Avith asthma 
that his life Avas despaired of. Asthmatic attacks occurring Avith 
hay fever, and due to the pollen of rag Aveed, golden rod,® etc., are 
of the same origin; inoculation with constantly increasing emulsions 

’ Vaughan, V. C.: Proteid Split Products in Immunity and Disease. 

■' Sturtevant, Mills: Serum Sickness in a Series of 500 Patients Treated with 
Diphtheria Antitoxin, Arch. Int. Med., vol. xvii. No. 1. 

^ Gottloib and Oppenheimer; Active Immunization in Hay Fever, Biochemical . 
Bull., New York, 1915, No. 4, p. 127. 
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THE TREATMENT OP BRONCHIAL ASTHMA BY VACCINATION, 
■WITH REPORT OP CASES. 

By Montgomery H. Sicard, M.D., 

NEW YORK. 

(From the Department of Medicine, Laboratory of Clinieal Pathology, Cornell 
University Medical School, New Yoik City.) 

Until recently Osier has described asthma as “so imperfectly 
understood that it. is impossible to give a satisfactory definition.” 
The pathology included spasm of the bronchi and spasm of the 
respiratory muscles and diaphragm and vasomotor disturbances 
of the bronchial mucous membrane. Etiology included heredity, 
a neurotic basis, and in addition other factors, such as nasal obstruc- 
tion by polypi and hypertrophied turbinates, climatic effects, and 
gout. 

Measures for cure generally proved useless; to help the individual 
attacks, adrenalin, morphin, strychnin, atropin, potassium iodide, 
lobelia, stramonium, and astlrma powders have all been extensively 
used, but no means of preventing futme attacks has been found. 

Although we must admit that asthma is still imperfectly under- 
stood and that its etiology is not always clear, yet the past few years 
have added much information which will without doubt be a clue 
to the eventual relief of this harassing malady. 

When a foreign proteid is injected in minute quantities into the 
animal body, sensitization occurs; the injection of a large amount 
of the same proteid^ after a certain interval of time (usually twenty- 
one days) results in a set of symptoms characterized by sneezing, 
labored breathing, skin eruptions, joint and glandular swellings, 
edema, and cardiac palpitation; if the attack be severe enough, 
convulsions and death follow; this reaction is called anaphylaxis. 
Anaphylaxis implies a hypersensibility; either a natural one exempli- 
fied by an attack of hay fever or serum sickness, or an artificial 
one brought about for example by a previous injection of horse 
serum. 

Animal experimentation^ has taught us that when the foreign 
proteid is injected into the body in proper amounts, specific anti- 
bodies or amboceptors are produced for this proteid; if after certain 
periods of time the injections be repeated in constantly increasing 
quantities, some of these antibodies in the presence of compliment 
and antigen, are protective; this holds true whether the invading 
substance be introduced subcutaneously, intravenously, intra- 
peritoneally or by mouth. The foreign proteid contains two sub- 

* Rosenau and Anderson; Hygienic Laboratories Bulletin, 1908, Nos. 29 and 45. 

- Zinsser, H.: Anaphylactic Phenomena. Harvey Lectures, 1914-1915, series 
No. 10. 
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is present. Babcock reports excellent results in a case of mixed 
infection, in which he used a mixed vaccine of pneumococcus, 
streptococcus and an anaerobic bacillus.'^ After inoculation for a 
time at semiweekly intervals it is usually advisable to make the 
intervals Aveekly. 

In analyzing the following cases several facts are striking, 

1. Clearing up of the asthma after tlie first or second injection 
(Cases2, 3,4, 6, 12, 14).^ 

2. Cases that progressively improved from the time ^^accines were 
started (Cases 1, 9, 14, 15). 

3. Cases that did well but liad occasional short relapses (Case 
5, much improved, but could not continue treatment); case 10. 

4. Obstinate cases which were finally cured (case 7) or improved 
(case 8). 

5. Unimproved, case 11 (tuberculosis). 

6. Of the 16 cases, 12 were cured, 3 were improved, and only 1 
unimproved (tuberculosis). 

7. Twelve cases required from 9 to 16 injections, extending over 
a period of from four to eleven weeks. Two cases were given treat- 
ments of fifteen and seventeen weeks respectively, 

I should advise always using the regular vaccine or tuberculin 
syringe divided into hundredths, as no accurate count can be made 
with the ordinary hypodermic syringe, especially when small 
volumes are given. TJie following cases will show the preparation 
and method of administration of the vaccine, and the result of 
treatment: 

Case I. — h. B. R., aged six years, December 18, 1914. TJie child 
has had various attacks of bronchitis associated with asthma since 
nine months of age; attacks coming on at intervals of a few weeks 
and lasting from two to four days, accompanied by cough, dyspnea, 
temperature, sleepless nights, and loss of weight; they were harassing 
to the child and a cause of much anxiety on the part of the parents. 
As treatment had but slight and temporary effect, a swab was made 
from the larynx during an attack, and Gram-positive cocci obtained, 
which were arranged in long chains; on blood agar these colonies 
were each surrounded by an area of hemolysis. Vaccines were 
prepared and administered as follows: 


Dec. 

18. 

23. 

30. 

Streptococcus hemolytic 

t( t< 

.... 5,000,000. 

. . . . 10,000,000. 

.... 25,000,000. 

No reaction. 

Temperature 100. G 

“ 100.4 improved. 

Jan. 

0. 

tt 

tt 

.... 50,000,000. 

if 

100. G 

tt 


13. 

« 

it 

.... 75,000,000. 

tt 

100.0 

tt 


20. 



. . . . 100,000,000. 

tt 

100.0 

ti 

Fob. 

28. 

(f 

tl 

.... 125,000,000. 

tt 

100.0 

ti 

-5. 

(( 

ft 

.... 150,000,000. 

tt 

100.0 

cured. 


10. 

ft 

tt 

. . . . 175,000,000. 

ft 

100.4 

tt 


19. 

ff 

l( 

. . . . 200,000,000. 

ft 

100. G 

ft 

Mar. 

21. 

if 

tt 

. . . , 250,000,000. 

tt 

100.4 

ft 

3. 

U 

tt 

. . . . 300,000,000. 

tt 

100.4 

It 


9. 

ff 

tt 

. . . . 350,000,000. 

tt 

100.4 

ft 


Cured; at the present writing (February, 1916) the child has had 
no further attacks, and is perfectlj’" well. 


^Journal of the American Medical Association, vol. Ixiv, No. 2G. 
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of these pollens, or polj'^valent emulsions, will cure or improve the 
attacks. Egg proteid also causes attacks in some individuals. I 
have in mind a child who had asthmatic attacks after eating eggs, 
and which attacks cleared up after a change in diet. The urti- 
caria following the ingestion of fish is of the same character; like- 
wise the urticaria following the injection of antitoxin. 

Another source of attack (and one with which I have been work- 
ing) is due to the presence of bacteria, primarily Streptococcus 
viridans or Streptococcus hemolji;icus, secondarily Micrococcus 
catarrhalis.® These cases are obviously infective, and the more 
asthma I see tire larger I think this group is; they occur with bron- 
chitis, and sometimes run an acute course with febrile reaction, 
increase in pulse rate, cough, and sputum, and are often followed 
by emphysema. 

If the sputum be collected in a sterile cup or Petri dish, washed, 
and a loop stirred in blood agar and poured in a Petri dish, and 
later streaked on North’s medium, streptococcus can practically 
always be grown. Whatever the variety of germ, whether Strepto- 
coccus viridans or Streptococcus hemolyticus, an autogenous 
vaccine will cure the attacks. It is best given twice a week, in con- 
stantly increasing strength, for twelve to twenty injections. It 
is much better to give sucli dosage that local reaction occurs, 
although I have had cures in patients who showed no local reaction. 
On the other hand I have had cases Avhich shov'ed no improvement 
until doses were given in suflRcient quantity to cause local reaction. 
I have adopted the practice of beginning with 100,000,000 in adults 
and feeling my way cautiously until finding the dose that caused 
local reaction, and then provoking a local reaction on every injec- 
tion. If at any time the local reaction be too severe, or if general 
sjonptoms occur in the form of fever, chilliness, general malaise or 
aches, or increase in the asthma, I allow a rest for a period before 
beginning again, using my judgment as to continuing the same 
dosage or dropping back to a smaller one; it is better to avoid going 
backward if possible. 1000 million is often far enough to carry 
them, although more obstinate cases may require 2000 million, and 
I have carried them to 3000 million and higher. It is very striking 
to see the asthma clear up after the first injection, as has happened 
in a number of my cases. The longest period of cure I have to 
report is two years. I have been struck Avith the fact that strepto- 
coccus seems to be the chief offender; one case which had very foul 
sputum, and who showed Bacillus Friedlander, had to leave tmvn, 
so that I had ‘no opportunity of vaccinating him. I have had no 
pneumococcus cases. Micrococcus catarrhalis, I am convinced, 
is usually a mouth infection in asthma. I do not find it often in 
sputum that is carefully washed, and when the specimen for culture 
is carefully selected. Vaccination by catarrhalis seems to have had 
very little action on the asthmatic attacks when mixed infection 

® Allen, R. W.: Vaccine Therapy and Opsonic Treatment. , , . _ 
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Discharged cured; lias gained tliree pounds more. An urticarial 
eruption followed the last injection. Had he been put on viridans 
at the beginning instead of catarrhalis, I doubt if he would liave had 
any return. One month later he had gained four pounds more, a gain 
of fifteen pounds since starting treatment and he felt perfectly well. 

Case III.— L. Wilson, aged thirty-tliree years, conductor, 
April 1, 1915. 

His mother has had astlnna for forty years. He has no alcoholic 
nor venereal history. 

His first attack of asthma was two months ago, lasting thirty 
hours, after which it disappeared for five weeks; since that time it 
has been fairly continuous, with choking and coughing in the morning 
and difficult breathing at night; the cough has been very harassing. 

Physical examination shows an overacting heart, 104. Lungs 
give slight comparative dulness at the right apex, with slightly 
prolonged and high-pitched expiration; there are sibilant rales over 
all. Weight, 125 pounds. 

Sputum shows many Gram-positive cocci, some in clumps and 
some in chains. No tubercle bacilli; sputum poured in blood agar 
gives Streptococcus viridans. Vaccines were given as follows: 

Apr. 15. Streptococcus viridans. 50,000,000, Slicht reaction. 

18. “ “ 100,000,000. 

21. “ “ 200,000,000. Moderate " 

24. " » 300,000,000. “ “ 

27. “ “ 500,000.000. “ " 

30. “ “ 700,000,000. “ " 

May 3. “ “ 800,000,000. " " Tiiere was no return of 

tile asthma after the first 
injection. 

0, “ “ 900,000,000. “ • " 

9. " '• 1,000,000.000. 


Discharged cured May 9, “feeling better than for the past two 
years;” weight 1.31 pounds, a gain of 13 pounds. In August of the 
same year he reported no return, and in February of the following 
year he reported continued cure. 

Case IV. — Celia Jaffe, aged twenty-eight years, October 22, 1915. 

This patient had attacks of astlima in childhood until fourteen 
years of age. It returned seven months ago at intervals of three 
or four days, lasting one or two nights each time. Cough only 
recently; no hemoptyses; no sweats; no loss of weight. 

Physical examination shows a well-nourished woman, breathing 
labored, with scattered sibilant and sonorous rales. 


Sputum shows many Gram-positive cocci, no tubercle bacilli. 
Blood agar shows Streptococcus viridans. 


Oct. 30. Streptococcus viridans. 
Nov. 4. “ “ 


Deo. 11. 
21 . 


200.000. 000. No 1 

400.000. 000. “ 

600.000. 000. " 
800,000,000. “ 

1.000. 000.000. Good 

1 . 100 . 000 . 000 . 

1,300,000,000. “ 

1.300.000. 000. “ 

1.300.000. 000. Sove 


No local reaction. 


No asthma. 


1.300.000. 000. 

1.500.000. 000. 


Discharged cured December 21. 


Several local and general reaction so none 
was given for two weeks. 

No asthma; severe itching of the skin, but 
nothing to be seen. 
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December, 1916. This patient has relapsed and is again under 
treatment. 

Case II. — Charles Spanze, aged twenty-five years; Italian; 
fruit vendor February 15, 1915. 

No alcoholic nor venereal history. For fom- months has had 
attacks of asthma, every three or four weeks, lasting two or three 
days each and interfering with sleep. He had two hemoptyses 
three months ago, has lost seven pounds, and has had a few night 
sweats. Physical examination reveals no positive signs of tuber- 
culosis, but chest is filled ivith squeaking rales and gives the signs 
of emphysema. Sputum examination shows no tubercle bacilli; 
Gram stain shows positive cocci in the washed sputum, and poured 
sputum reveals Streptococcus viridans in blood agar; vaccines were 
made from this and administered as follows: 


Feb. 15. 

Streptococcus viridans. 

50,000.000. 

Slight local reaction. No asthma after 
this first injection. 

18. 

44 

<4 

100,000,000. 

Slight local reaction. 

«i II 11 ^ 

21. 

« 

<1 

300,000,000. 

24. 

H 

<4 

500,000,000. 

II it if 

27. 

tl 

« 

000,000,000. 

if if it 

Mar. 3. 

(1 

II 

700,000,000. 

if ii a 

6 . 

(1 

It 

800,000,000. 

U 11 II 

9.- 

« 

II 

900,000,000. 

a It It 

12. 

(( 

41 

1,000,000,000. 

<1 II 11 


On March 12 he was discharged cured, having gained four pounds, 
A letter from him five months later stated he had had no return of 
his asthma. 

On October 5, seven months after discharge, he was back com- 
plaining of cough, slight difficulty in breathing, but no distinct 
asthma. Sputum was again examined; showed no tubercle bacilli; 
Gram-negative cocci, in pure culture, vaccines were again made 
and administered. 


Oct. 22. Micrococcus catarrlialis. 100,000,000. 
25. “ “ 200,000,000. 

29. •• “ 300,000,000. 

Nov. 2. " " 400,000,000. 

5. " “ 000,000,000. 

9. “ “ 800,000,000. 


Slight local reaction. 

«< <1 l( 


During these three weeks his attacks became more frequent and 
of greater severity, so that 500 million streptococci were added to 
the vaccine with the result of a severe local reaction, chilliness, and 
temperature 102°, but with a cessation of the asthma. Sputum was 
again ordered and cultured, when pure Streptococcus viridans were 
grown on blood agar, and vaccines prepared. 


f^Iicrococcus catarrhalis. 1,000,000,000. 
Nov. 12. i 

[streptococcus viridans. 500,000,000. 
16, ^licrococcus catarrhalis. 1,200,000,000. 

Streptococcus viridans. 700,000,000. 
23. hlicrococcus catarrhalis. 1,300,000,000. 


Intense local and general reactions; tem- 
perature 102°, cnilliness; severe local 
reaction; no more asthma. 


Injections at weekly intervals. No asthma ; 
marked local reactions. 


Dec. 


30. Streptococcus viridans. 


Streptococcus viridans. 700,000,000. 

No more catarrhalis were given, as they seemed to do no good when patient was getting them 
alone. 

700.000. 000. 

800.000. 000. 

1,000,000,000. 

2,000,000,000, 

2,250,000,000. 

2.250.000. 000. 

2 . 200 . 000 . 000 . 


Jan. 


14. 
21 . 
11 . 

15. 
25. 


No asthma; marked local reaction. 


By mistake. 
No asthma; 
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recurred every year; twenty years ago she moved from the country 
to New York City, wlien the hay fever disappeared but the asthma 
continued, and increased to sucli an extent that attacks Avere at 
intervals of a few days. Upon returning to the country in the 
summer the liay fever Avould return. Asthma, however, has been 
nearly continuous for years. 

Physical examination shows a Avell-nourished Avoman A\dth 
scattered sibilant and sonorous rales and labored breathing. 

Sputum gave no tubercle bacilli, but Gram-positive cocci in 
chimps, the isolated ones being in chains. On blood agar, strepto- 
coccus grcAv in pure cultures. Vaccines AA'^ere gh’^en as folIoAA'^s: 


Nov. 

30. 

Streptococcus viridans. 

100,000,000. 

Dec. 

4. 


tt 

300,000,000. 


7. 

« 

tt 

500,000,000. 


H. 

tt 

it 

750,000,000. 


14. 

tt 

tt 

1,000,000,000. 


21. 

Sovoii days. 


1,250.000,000. 


2S. 

Seven “ 


1,500,000,000. 

Jan. 

8 . 

Eleven » 


1,500,000,000. 


25. 

Seventeen “ 


1,500,000,000. 

Feb. 

1. 

a t( 


1,500,000,000. 


5. 

« <( 


1,000,000,000. 


12. 

tt tt 


2,000,000,000. 


If). 

tt 


2,250,000,000. 


23. 

tt tt 


2,500,000,000. 


No ronction; no improvement. 

No reaction; bad asthma with storm. 

Slisht reaction; improved, slight asthma. 
Slight reaction; still has asthma. 

Moderate reaction; improvement after this. 
" “ one attack since last. 

“ “ oppression but no real 

asthma. 

Moderate reaction; no asthma, feels bettor. 
“ “ well until two days ago, 

slight attack. 

Moderate reaction; no asthma. 

U it tt it 

ft It tt tt 

it tt ft tt 

it it tt tt 


Discharged, cured, February 23. 

This AA^as a case of many years’ standing and proved obstinate. 
Patient AA^as irregular in her attendance, ‘but after improvement 
began it AA^as continuous, and AA^as folloAA^ed by complete cure. 

Case VIII. — Nita Connolly, aged tAA’-enty-five years; colored; 
domestic. For tAA^o years has had attacks at biAveekly interA'^als, 
oppressed breathing, Avith cough and expectoration. 

Physical examination negative except for asthmatic breathing. 

Sputum shoAA’^ed no tubercle bacilli; Gram-positive cocci Avhich 
proved to be Streptococcus Auridans on blood agar. Vaccines Avere 
given as folloAvs: 


Nov. 27. 

Streptococcus viridans. 100,000,000. 

Not autogenous. 

Deo. 

11. 

tt 

" 100,000,000. 

“ “ improved. 


21. 

tt 

“ 250,000,000. 

Autogenous; “ 

Jan. 

3. 

tt 

“ 300,000,000. 

Good reaction. 


8. 

tt 

“ 500,000,000. 

Good reaction; one att.ack. 


15. 

By mistake. 

2,700,000,000. 

Marked reaction; local and general; no 





asthma. 


22. 

tt 

1,700,000,000. 

Marked reaction; no asthma. 

Feb. 

5. 

tt 

1,700,000,000. 

Moderate reaction; mild attack with grippe. 


11. 

tt 

2,000,000,000. 

Not autogenous; no asthma. 


15. 

tt 

2,000,000,000. 

No asthma. 


22. 

it 

2,500,000,000. 

No asthma. 


This girl was irregular in attendance and obstinate in reaction, 
but Avas greatly improved. 

Case IX. — Charles Clement, aged eight years, November 25, 
1915, Cough and colds for one year; indisposition to play; no loss 
of Aveight; no hemoptyses; no SAveats; ncA'^er well. One j^ear ago was 
seen by Dr. F. L. Keays, AAdio diagnosed bronchopneumonia; but 
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Case V. — ^James Burk, aged twenty-five years; sailor. November 
5, 1915. 

Not alcoholic. Eighteen montlis ago had cough and pain in the 
chest; mucopurulent sputum; could not work for three weeks; 
cough and sputum were worse in the morning; he lost 35 pounds, 
but is now gaining. While at sea he is well, but on shore his breath- 
ing is affected by bad weather, and he lias wheezing and dyspnea. 

Physical examination shows a well-built and well-nourished man, 
Avith hyper-resonant chest and with sibilant and sonorous rales; 
no localized signs. 

Sputum shoAvs Gram-positNe and Gram-negatiA’^e cocci; blood 
agar, Streptococcus Auridans; no tubercle bacilli. Vaccines AA^ere 
given as folloAvs; 


Nov. 10 
13. 
16. 
20 . 
23. 
27. 


30. 
Deo. 3. 


Streptococcus viridans. 100,000,000. 
“ “ 200 , 000 . 000 . 

“ “ 300,000,000. 

“ “ 500,000,000. 

“ “ 800,000,000. 

" “ 1 , 200 , 000 , 000 . 


1,500,000,000. 


No reaction; no asthma. 

It 11 (i 

« l( it It 

** “ sliglit oppression. 

Severe attack with advent of severe easterly 
storm; no return of asthma. As he had to 
go to sea he was now discharged improv^ed, 
"by his own statement feeling very much 
better;’’ the severe attack with the advent 
of the easterly storm w’ns the only attack 
after injections were started. 


Case VI. — ^Meyer Grisham, aged twelve years, school. November 
10, 1915. 

For some months has had attacks at night, so that he had to sit 
up out of bed to breathe; attacks were at intervals of a few days. 

Physical examination negatNe except for asthma. 

Culture showed Gram-positNe and Gram-negative cocci. Strep- 
tococcus viridans on blood agar. No tubercle bacilli. Vaccines 
as follows. 


Nov. 13. Streptococcus viridans. 

Alicrococcus catarrhalis. 
16. Streptococcus vdridans. 
INIicrococcus catarrhalis. 

20. Streptococcus viridans. 
Micrococcus catarrhalis. 

27. Streptococcus viridans. 
30. “ “ 

Dec. 3. “ “ 

is! 

21 . “ " 

2S. “ “ 


100.000. 000. Severe local reaction. 

100,000,000. 

200.000. 000. « “ no asthma. 

200 . 000 . 000 . 

300.000. 000. ” " “ “ " 

300.000. 000. 

400.000. 000. Moderate * 

600.000. 000. 

600,000,000. “ 

700.000. 000. Good 

700.000. 000. Slight; weekly injections now. 

800.000. 000. Good local reaction. 

1,000,000,000. 


Discharged, December 28, cured; no attacks since treatment was 
begun. 

Case VII. — ^Emma Wilson, aged sixty years; dressmaker. No- 
Ammber 30, 1915. 

Father died of tuberculosis; patient has one son who had asthma 
and Avho was cured by inoculation (see Case III). At the age of 
eighteen years patient had astlima and hay fever, Avhich attacks 
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This boy reported great improvement. As he thought himself 
well he stopped coming, and I feel sure has had no return. 

Case XI. — Nellie B., aged thirty years; housewife. November 
30,1915. 

For years had cough; dyspnea; smothering, especially at night. 
Dui’ing last pregnancy the attacks cleared up six months before 
confinement and appeared tlu*ee weeks after. 

Physical examination shows a pale thin woman whose lungs are 
filled with sibilant and sonorous rales; at the right apex are slight 
dulness and subcrepitant rales. Sputum shows no tubercle bacilli, 
but Streptococcus viridans in blood agar. 

This woman was vaccinated for two months twice a week, and 
carried as high as 3100 million without the slightest benefit. She 
stopped coming of her own accord, so I had no chance of increasing 
the doses further. 

The following cases are loaned me through the courtesj'^ of Dr. 
T. W. Hastings. 

Case XII. — ^IMiss B. G. T., aged 41 years. June 13, 1914. 

Had hay fever for fourteen years; asthmatic attacks, including 
horse astluna, wdth cough and expectoration. She was in Saranac 
in 1914, witli supposed tuberculosis. Culture now made of the 
sputum, and Streptococcus viridans and Micrococcus albus isolated. 
Vaccines were given as follows: 


Aug. 20. 

(Streptococcus viridans. 
IMicrococcus albus. 

120,000,000. 

00,000,000. 

Worse for three days following. 

25. 


ft 

210,000,000. 

No asthma. 


ft 

ft 

120,000,000. 

I 

Sept. 1. 

ft 

ft 

300,000,000. 

Slight local reaction. 

ft 

if 

180,000,000. 


S. 

ft 

tf 

480,000,000. 

No asthma. 


ti 

it 

240,000,000. 


24. 

ft 

ft 

000,000,000. 

ft 


ft 

ft 

300,000,000. 


Oct. 7. 

ft 

tt 

720,000,000. 

tt 


ft 

ft 

300,000,000. 


18. 

ft 

ft 

840,000,000. 

ft 


ft 

ft 

420,000,000. 


Nov. 1. 

ft 

tt 

900,000,000. 

tf 


ft 

ft 

480,000,000. 


10. 

tf 

tf 

1,200,000,000. 

tf 


ft 

tt 

000,000,000. 



Discharged, cured, November 10. No attacks after the second 
injection. 

Case XIII. — ^Miss E. U., aged eighteen years; school. April 
15, 1910. 

For years had cough and wheezy breathing and real asthmatic 
attacks, especially at night; sputum culture showed Streptococcus 
and Micrococcus catarrhalis. Vaccines were given as follows: 


Anr 30 /Streptococcus pyogenes. 

^ ■ ■ iMicrococcus catarrhalis. 

May 10. “ 


18. 


« 

ft 

ft 


20 . 

31. 

Jan. 4. 
10 . 




06,000,000. 

00,000,000. 

132,000,000. 

132.000. 000. 

165.000. 000. 

105.000. 000. 
105,000,000. 

105.000. 000. 

225.000. 000. 
225,000,000. 
225,000,000. 

225.000. 000. 

330.000. 000. 
330,000,000. 


Mild local reaction. 

No reaction: no asthma. 
No asthma. 

<( «r 

« (( 

Moderate local reaction. 
No asthma. 

tt II 

a ft 
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the signs of this cleared up. The child, however, has remained 
listless and half sick. Various consultations have been held upon 
him, with tlie result that no positive diagnosis of tuberculosis could 
be made, and no tubercle bacilli have been found in the sputum 
after repeated examinations. Recently he has complained of pain 
in the back, and examination revealed a dorsal kj^hosis, witli 
spasm and pain upon motion. Asthma has existed over the entire 
period, which greatly harasses him and interferes with sleep. I 
saw him in consultation December 1, and on examination he revealed 
the dorsal kyphosis and well-defined signs of cavity in his left upper 
lobe. I took this to be a bronchiectatic cavity following his broncho- 
pneumonia. Sputum examination showed no tubercle bacilli, but 
a culture of Streptococcus viridans and Staphylococcus albus. 
I made a vaccine of this and sent it to Dr. Keays, who administered 
it as follows; 


Dec. S. 

8. 

12 . 


16. 


19. 


23. 
26. 
30. 
Jan. 2. 
6. 
9. 
13. 
16. 
20 . 
27. 
Feb. 3. 


Streptococcus viridans. 
Staphylococcus albus. 
Streptococcus viridans. 
Staphylococcus albus. 
Streptococcus viridans. 
Staphylococcus albus. 
Streptococcus viridans. 
Staphylococcus albus. 
Streptococcus viridans. 
Stapnylococcus albus. 
Streptococcus r-iridans. 


35,000,000. 

35.000. 000. 

70.000. 000. 
70.000,000. 

140.000. 000 

140.000. 000. 

280.000. 000. 
280,000,000. 
560,000,000. 

560.000. 000. 

800.000. 000. 
1,200,000,000. 

1.500.000. 000. 

1.500.000. 000. 
1,500,000,000. 
1,500,000,000. 

1.500.000. 000. 

1.800.000. 000. 
1,800,000,000. 
1,800,000,000, 
2,000,000.000. 


No reaction; no result. 


U 


U (( il 


Sleeps better; less asthma. 


Improved. 


slight lo^l reaction. 

U U it 


No asthma; sleeps -well. 

it if « (( 


ic 


Entirely cured of astlima, sleeps all night and is very much more 
comfortable; of course he has his original condition, and Dr. Keays 
is inclined to think he has sarcoma of the lung. This boy was a 
very unpromising case, and I hesitated to undertake his cure, but 
he did remarkably well. I heard from him two months later, and 
he was still free from asthma. 

Case X. — J. S., aged twenty-one years. January 20, 1916. 

Various attacks for a period of one year, coming on at intervals 
of two or tliree weeks at first, but latterly they have been continuous. 

Physical examination shows only labored breathing, with whistling 
rales. Sputum shows no tubercle bacilli, but Streptococcus viridans 
and hlicrococcus catarrhalis. Vaccines were given as follows: 


Feb. 1. 

Streptococcus viridans. 

210,000,000. 

Improved; no reaction. 

5. 

300,000,000. 

“ less cough. 

8. 

i( « 

400,000,000. 

“ local reaction. 

12. 

<1 it 

800,000,000. 

** marked local. 

15. 

>( 

1,000,000,000. 

Bad attack ndth very cold ueather. 

19. 

*l U 

1,250,000,000. 

Much better. 

24. 

l( tt 

2,250.000,000. 

No asthma; moderate reaction. 

Mar. 2. 

it it 

2,500,000,000. 

« it it it 
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at night, but no true asthma. Physical examination shows sibilant 
and sonorous breathing, but no local signs. Sputum was cultured 
and vaccines made of equal parts of Streptococcus hemolyticus and 
hlicrococcus catarrhalis. 


Jnn. M. 
IS. 
21 . 
25. 
28. 
Feb. 1. 
S. 
15. 

25. 


Mar. 7. 


Streptococcus Iicmolyticus and Micrococcus catarrhalis. 

« T< « « 


ti 


(f 


ti 


n 


n tt it tt 

it ti tt tt 


tt tt it tt 

tt tt it 


ti 


tt 


ti 


tt 




(( 


tt 


it 


tt 


tt 


tt 


tt 


27.000. 000 eacli. 

.54,000,000 “ 

81.000. 000 “ 

108,000,000 “ 

135.000. 000 “ 

102 . 000 . 000 “ 

198.000. 000 “ 

210.000. 000 “ weekly 

intervals. 

243.000. 000 each ten day 

intervals. 

270.000. 000 each. 


The following case does not belong strictly to this class, but I 
enter it as a matter of interest as belonging to a spasmodic group 
like asthma. 

Case XVI. — P. L. C., aged eleven years; school. October 30, 
1914. 

Has always been subject to attacks of coryza and sore throat 
accompanied by spasmodic laryngitis. Tonsillectomy five years 
ago with only moderate results. He lost fifty-five days’ schooling 
the past year, owing to frequent colds. Recently had a severe 
corj’’za and bronchitis, with spasmodic cough. Physical examina- 
tion Avas negative. Sputum cultured. Streptococcus viridans 
and Micrococcus albus groAvn; no tubercle bacilli found. Vaccines 
Avere given as folIoAA's; 


Nov. 23. 
Dee. 2. 

14. 

18. 

21 . 

Jan. 4. 
8 . 
11 . 
18. 
22 . 
27. 
Feb. 1. 


8 . 

15. 

l\4ar. 1. 

8 . 

18. 


Streptococcus viridans. 
Micrococcus catarrhalis. 


tt tt 

tt tt 

tt tt 

tt tt 

tt ft 

ti tt 

tt tt 

ti tt 

ft ft 

it tt 

if tt 

if it 

ti tt 

ft tt 

tt tt 

tt tt 

it tt 

it it 

tt tt 

it tt 

tt tt 

ft tt 

tt tt 

tt tt 

tt tt 

tt tt 

ti * it 

it tt 

ft tt 

ti ft 

tt ft 

tt tt 


25.000. 000. 

10 . 000 . 000 . 

37.000. 000. 

15.000. 000. 

50.000. 000. 

20 . 000 . 000 . 
02 , 000 , 000 . 

25.000. 000. 

75.000. 000. 

30.000. 000. 

100,000,000. 

40.000. 000. 

125.000. 000. 

50.000. 000. 

150.000. 000. 

00,000,000. 

250.000. 000. 

100 . 000 . 000 . 

300.000. 000. 

150.000. 000. 

350.000. 000. 

175.000. 000. 

400.000. 000. 

200 . 000 . 000 . 

400.000. 000. 

200 . 000 . 000 . 

400.000. 000. 

200 . 000 . 000 . 

400.000. 000. 

200 . 000 . 000 . 

450.000. 000. 

225.000. 000. 

500.000. 000. 

250.000. 000. 


Local for twenty-four hours. 


No reaction. 


Coryza for two weeks; no reaction. 


Bronchitis much improved; there has been no return of the spas- 
modic laryngitis. 

I wish to express my thanks to Dr. T. W. Hastings, for his kind 
assistance, also to Dr. W. C. Thro for many valuable suggestions. 
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Discharged, cured, Januaiy 10. No attacks since treatment 
started. 


Case XIY. — ^Mrs. 0. H. February 11, 1915. 

A sufferer from asthma for years; no tuberculous element present. 
Sputum showed Gram-positive and negative cocci; no tubercle 
bacilli present. Vaccines were administered as follows: 


Alar IS /Strepfocorcus viridnns. 

■ (Micrococcus ctitarrhalis. 

22 . 


26. 
30. 
Apr. 3. 
7. 
11 . 
15. 
19. 
23. 


28. 


Mav I /Streptococcus vir 
^ ”■ (Micrococcus catai 

C. 


10 . 

17. 

24 . 

June 1. 

8 . 

15. 
22 . 
30. 

July S. 

16. 
23. 
30. 

Aug. 0. 
13. 
20 . 
27. 


idans. 

rrhalis. 


100,000,000. 

50,000,000. 

200,000,000. 

100,000,000. 

300.000. 000. 

150.000. 000. 

400.000. 000. 

200 . 000 . 000 . 

500.000. 000. 

250.000. 000. 

600.000. 000. 

300.000. 000. 

700.000. 000. 

350.000. 000. 

800.000. 000. 

400.000. 000. 

900.000. 000. 

450.000. 000. 

1,000,000,000. 

500.000. 000. 

800.000. 000. 

400.000. 000. 

1,000,000,000. 

500.000. 000. 

1,200,000,000. 

600.000. 000. 

1.400.000. 000. 

700.000. 000. 

1 . 000 . 000 . 000 . 

800.000. 000. 
1,800,000,000. 

000,000,000. 

1,800,000,000. 

900.000. 000. 
2 , 000 , 000 , 000 . 
1,000,000.000. 
2 , 200 , 000 , 000 . 
1,100,000,000. 
1.600,000,000. 

800.000. 000. 
2,000,000,000. 
1,000,000.000. 

2.400.000. 000. 

1 . 200 . 000 . 000 . 

2,800,000,000. 

1.400.000. 000. 

3.200.000. 000. 

1 . 000 . 000 . 000 . 

3.000. 000.000. 

1.800.000. 000. 

4.000. 000.000. 

2 . 000 . 000 . 000 . 

4.400.000. 000. 

2 . 200 . 000 . 000 . 

4.800.000. 000. 

2.400.000. 000. 

5.200.000. 000. 

2.600.000. 000. 


No local but alight local reaction. 

tt tt U it It 

U li tt it 1C 

it tt ft tt tt 

It tt tt tt tt 

tt tt it 1C tt 


Slight local; no asthma. 

<C It It 


Severe local reaction. 

« <c « 

<( It tt 

Marked “ “ 

(( tt If 

Slight “ 


There was only one attack of asthma since beginning treatment. 
Injections were followed within a few hours by very mild attacks, 
but were of no consequence and of only focal character. She reports 
great improvement and feels better than she has felt for years. 
Cured. 

Case XV. — ^Lieut. B., U. S. A., aged twenty-nine years. January, 
1910. 

Ever since childhood has had attacks of bronchitis and asthma. 
In 1907 he had an operation on his turbinates, with vaccines, and 
was cured. For the past two weeks he has had shortness of breath 
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In addition a twenty-four hour specimen of urine was collected 
before operation and one after, an attempt being made to secure 
a better view of the activity of the kidney. The specimen was 
measured and described, its reaction and specific gravity noted, an 
albumin test performed, and a portion centrifuged and examined 
especially for casts. 

The Anesthetic. The anesthesia employed was ether in 47 caseS;^ 
given by the Bcnnet inhaler, previous to which a bag of nitrou.s 
oxide was administered; gas and oxygen in 7 cases given by the 
Luke apparatus; local anestliesia in 1 case with novocain 1 per cent. 


ThK AviCnAGK PllTlIALEIN ExCnUTIOK. 

In 47 ether cases the averiigo ante-operative phthalein was .57.9 per cent. 

Average p. o. phthalein 57.3 per cent. 

f 

Decrease .0 “ 

In the 7 gas and oxygon cases the average ante-operative 

phthalein was 52.2 per cent. 

Average p. o. plithalein was 49.0 “ 

Decrease 3.2 “ 

The Urine Analysis. The urine analysis showed 15 cases having 
albumin, 2 of which sliowcd casts, or albumin present in 27 per 
cent, of the cases; of these 10 showed albumin after operation, 6 
with casts. Ten cases, previously negative, developed albumin after 
operation, practically every one of these cases showing many hyaline 
and finely granular casts, or 25 per cent, of the previously negative 
urines shoived some passing effect of kidney irritation. 


Effect of Length of Etheh Anesthesia and Opbhation on Kidney 

Function. 

8 anesthesias lasting fifteen to twenty-nine minutes: 

Average a. o. phth.alein 52.3 per cent. 

Average p. o. phthalein 58.5 “ 


Increase 6.2 “ 

2 cases showed a trace of albumin with casts (jiostopcrative). 

10 cases lasting thirty to forty-four minutes: 

Average a. o. phthalein 58.8 per cent. 

Average p. o. phthalein 58.8 “ 


No change. 

4 cases showing albumin, 3 with casts (postoperative). 

11 cases lasting forty-five to fifty-nine minutes: 

Average a. o. phthalein 68.4 per cent. 

Average p. o. phthalein 57.1 “ 


Decrease 1.3 “ 

7 cases showing albumin, 5 with casts (postoperative). 

11 cases lasting sixty to seventy-four minutes: 

Average a. o. phthalein 58.8 per cent. 

Average p. o. phthalein 57.9 “ 


Decrease .9 


4 cases showing albumin, 1 with casts (postoperative). 
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THE EFFECT OF ANESTHESIA AND OPERATION ON KIDNEY 
FUNCTION AS SHOWN BY THE PHENOLSULPHONE- 
PHTHALEIN TEST AND URINARY ANALYSIS. 

By Ralph Colp, A.B., M.D., 

NEW TOUK, 

The following is a report of the effect of anesthesia and opera- 
tion on kidney function as demonstrated by the phenolsulphone- 
phthalein test and urinary analysis performed on 55 cases, selected 
mainly because of the objections raised to disturbing unnecessarily 
those cases which were to undergo or had undergone operations for 
involved intra-abdominal conditions. 

The series comprises; 22 cases of hernia, 11 cases of chronic 
appendicitis, 6 cases of gynecological surgery, 3 cases of varicose 
veins, 3 cases of hemorrhoids, 3 cases of nephritic origin, 7 miscel- 
laneous cases, as cliolecystectomy, gastrectomy, cervical Ijunph- 
adenectomy, hydrocele, sarcoma of the leg, carcinoma of the breast, 
and an orchidectomy. The cases were operated upon bj'^ the 
second surgical division of the Presb 3 i;erian Hospital. 

The Routine. The routine followed was to have the patient 
drink four glasses of water, usually at fifteen minute intervals, so 
as not to cause nausea, and then at the end of the hour previous 
to the injection, have him void so as to insure the emptyness of 
the bladder. One cubic centimeter of the phthalein dye was then 
injected subcutaneouslj'^ into the triceps region of the arm, and a 
sample of urine taken every few minutes until the characteristic 
red color appeared in the urine which had been previouslj'^ rendered 
alkaline by the addition of a few drops of a 25 per cent, solution of 
sodium hydroxide. The time of the first appearance was noted 
and the urine excreted, collected for that hour, and the succeeding 
one, in separate bottles. The usual teclmic of diluting the specimen 
to 1 liter after it has been alkalinized was followed, and a sample 
read as soon as possible by the Helliges colorimeter by artificial 
light, it having been found that the matching of the intensity of 
color was better made thereby. 

In cases in which doubt existed as to bladder retention the 
patient ivas alwaj’^s catheterized; in fact, 30 of the 33 males were 
catheterized at the end of the second hour, and whenever the 
color did not appear in fifteen minutes, a catheter was intro- 
duced, provided that there was urinary retention. The 22 female 
cases Avere all catheterized, the catheter being left in the urethra 
until the test was completed. About thirty-six horns after opera- 
tion a second injection was made, the only exception being that 
sometimes the patient was unable to drink the full four glasses of 
water because of its nauseating effect after operation and anesthesia. 
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cent,, these 5 cases showing albumin but no casts. Tlie postoper- 
ative urine examination of tliis series was negative in 15 cases, 
pathological in 7 cases, 3 cases i^reviously having no abnormality 
now showing albumin, 1 with hyaline casts. 

Twenty-two cases showed a decreased postoperative phthalein of 
about 16 per cent, average. The anteoperative urine examination 
was negative in 13 of these ca.ses; pathological in 9 or 41 per cent,; 
7 of these cases showing a faint trace of albumin, 2 with, casts, and 
2 cases showing a heavy trace of albumin and no casts. Post- 
operative urine examination of this series was negative in 8 cases, 
pathological in 14,0 cases of the 9 already mentioned showing further 
changes, 3 cases showing a greater albumin reaction, 4 cases now 
for the first time showing casts. Eight cases previously showing no 
urinary change now showed pathological elements, 1 case with a 
faint trace of albumin with casts, 4 cases with a moderate trace of 
albumin, 1 with casts, and 3 cases with a heavy trace of albumin, 
all with casts. 

Within this group were 2 cases of nervous temperament which 
gave no urinary change, but marked phthalein postoperative defi- 
ciency; 1 other case was especially cyanotic, and had previously had 
Magendie solution TTlvj, leaving 2 cases which showed a decreased 
postoperative phthalein with no explanation or rather an attempt 
at one. 

"While the series of cases is small, it seems reasonable to suppose 
that preexisting conditions of albuminuria predispose to a lowering 
of kidney efficiency as shown by the phthalein test after operation 
and anesthesia; and that in the majority of cases showing a decrease 
output, there is an accompanying urinary picture showing the 
effects of kidney irritation, rather mild in nature. That this is not 
permanent, is shown by a third phthalein test in 5 of the cases which 
suffered a severe depression, where in ten days time the kidney 
output was practically restored to what it was originally, and the 
urine examination was once more negative, or in the condition it 
was, before anesthesia. 

The Gas and Oxygen Cases. Although there were but 7 cases of 
gas and oxygen, they show very interesting results. 

In 2 cases of anesthesia of thirty-five and forty-five minutes 
respectively with an ante-operative phthalein of 51 per cent., and 
a postoperative phthalein of 47 per cent., a decrease of 4 per cent, 
occurred; one of the patients was of the nervous type and the other 
was a case of cardiovascular disease. 

There were 4 cases of anesthesia of sixty, sixty-six, seventy, and 
a hundred and ten minutes with the average ante-operative phtha- 
lein excretion of 54 per cent., and a postoperative phthalein of 54 
per cent., showing in one case only a faint trace of albumin after 
operation. 

The seventh case was an anesthesia of a hundred and fiftj^ minutes 
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4 cases lasting seventy-five to eighty-nine minutes: 


Average a. o. phthalein 50.8 per cent. 

Average p. o. phthalein 40.8 “ 

Decrease 10.0 “ 


3 cases showing albumin with casts (postoperative). 


Showing probably that as the length of anesthesia is prolonged 
the functional activity of the kidney is depressed, while in the 
shorter cases there is practically no change, perhaps even a mild 
degree of stimulation. 


Effect of Age and Anesthesia on ICidnbv Function. 

Below 20 yeam, average a. o. phthalein . . 64.1 per cent. p. o. 61.5 per cent. 

Below 20 to 39 years, average a. o. phthalein 56.0 “ p. o. 57.3 “ 

Below 40 to 59 years, average a. o. phthalein 52.8 “ p. o. 51.8 “ 


Showing mainly that as the age in years increases that the 
threshold activity of the kidney is diminished. 

Effect of Type of Patient and Anesthesia on Kidney Fvnetion. 
That the kidney is affected by psychic influence and individual 
variation is well known, and it is partially illustrated in the figures 
given below. 

I. Normal or average tjaic: 

a. o. phthalein 58.7 per cent. 

p. o. phthalein 59.8 “ 


Increase 1.10 “ 

II. Nervous type: 

a. o. phthalein 60.5 per cent. 

p. o. phthalein 56.0 “ 


Decrease 4.5 “ 

III. Obese type, which, as a rule take anesthesia very poorly with cyanosis- 

a. o. phthalein 56.6 per cent. 

p. o. phthalein 44.9 “ 


Decrease . 

IV. Anemic type; 

a. o. phthalein 
p. o. phthalein 


11.7 

55.5 per cent. 
46.0 


Decrease 9.5 “ 

V. Arteriosclerotic type: 

a. o. phthalein 53.5 per cent. 

p. o. phthalein 50.7 “ 


Decrease 


2.9 


The Ether Cases Individually. Wiile the averaged case of ether 
anesthesia shows but little change the cases considered individually 
vary considerably one way or the other. 

Twenty-tiro cases showed an increased postoperative phthalein 
of about 11 per cent. Ante-operative urine examination was 
negative in 17 of these cases and patliological in 5 cases or 22 per 
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postponed. TJie following pertinent facts ivere obtained from the 
past history and examination: 

The patient lias never had any cardiac symptoms further than, 
slight attacks of palpitation for several years, associated with indi- 
gestion and flatulence. For the past two years she has noticed 
some slight dyspnea on exertion, but never any edema or chronic 
cough. She did not know that her pulse was irregular. The pelvic 
s,^^nptoms — ^pain in right side of abdomen and a palpable mass in 
the vagina — have been present for two years. She has had four 
healthy children and one miscarriage (probably from overexertion) . 
Aside from the coupled beats and pelvic disorders, physical examina- 
tion revealed nothing of importance. The heart was of average 
size and the sounds normal. At times there was a pulse deficit of 
50 per cent., due to the second beat of each couple failing to reach the 
ivi’ist, but this beat was alwa^^s sufficient to raise the aortic valves. 
There was no congestion, edema, or other signs of m 5 ^ocardial weak- 
ness. The urine showed a normal specific gravitj’-, a faint trace of 
albumin, but no casts. Blood examinations were negative. 

An electrocardiogram taken at this time revealed (Fig. 1) a con- 
dition of coupled beats, that on superficial examination might be 
mistaken for nodal rhythm coupled with regularly recurring extra- 
systoles arising from a part of Tawara’s node other than that 
responsible for the nodal rh.>i:hm. The arrhythmia was later con- 
sidered, however, to be due to auricular extrasystoles coupled with 
normal beats, both being followed by an unusually short conduction 
time. The basis for these interpretations will be discussed later. 
The atropin test (2 mgms. hypodermically) failed to affect the 
“coupled” rh}i;hm, although the cardiac rate was raised from 92 
to 118 beats per minute. Digitalis medication (0.67 c.c. of the tinct- 
ure four times a day) succeeded after six days in lengthening the 
P-R interval to 0.16 secojid, but the premature contractions con- 
tinued to appear almost constantly in the form of “pulse bige- 
minus,”^ (It is perhaps noteworthy that the P-R interval of the 
first cycle of each pair began to lengthen after three days of digitalis, 
whereas the second cycle required eight more doses before it was 
affected.) 

As the arrhythmia had been found not to be of serious import, 
the contemplated surgical operation was performed with uneventful 
success. The pulse-rate did not go beyond 106 at any time during 
the operation, and was noted as regular during the period of anesthe- 
tization. This regularity continued during convalescence, and an 
electrocardiogram taken at that time showed that a normal mecha- 
nism existed (Fig. 2), As the influence of digitalis wore off the 
shortening P-R interval did not return to its former position beyond 

* The influence of digitalis on the form of tlie T-wave (Cohn, Jour. Exp. Med., 
1915, xxi, 593) is fairly well demonstrated in tliis case. 

VOL. 153, NO. 0. — JUNE, 1917. 29 
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Avitli a decreased output postoperative of 14 per cent., the urine 
showing a trace of albumin and many hyaline casts. 

Comparing this with the results obtained from ether anesthesia, 
in 3 of the cases which were very nervous, the average ante-operative 
phthalein was 55 per cent., the postoperative phthalein, 54 per cent., 
or a difference of 1 per cent, as compared with the difference of 4.5 
per cent, in the ether series of nervous patients. 

Stjaiaiary and Conclusions. Upon the whole, the average 
case after thirty-six hours postoperative shows very little change 
in kidney function as demonstrated by the phenolsulphonephthalein 
test, although 25 per cent, showed urinary changes, which in ten 
days time were again negative. 

The functional activity of the kidney is depressed as the length 
of anesthesia is increased, while in short anesthesias the kidney 
might even appear to be stimulated to a slight degree. 

As age increases the threshold activity of the kidney is lessened. 

Nervous patients, anemic, obese, and arteriosclerotic patients 
as a rule, show some effect of their physical or psj'chic state on 
kidney function. 

Preexisting conditions of albuminuria have a tendency to 
decreased phthalein excretion, and those cases which have a 
decreased phthalein excretion, in the majority of instances, show 
effects of kidney depression as evidenced by careful urinary analysis, 
although'these effects are only temporary. 

For long anesthesias and apparently for nervous patients, gas and 
oxygen as an anesthetic seems to have the least irritating effect on 
kidney function, as demonstrated especially by urine examination. 


AN UNUSUAL DISOEDER OF THE CARDIAC MECHANISM 
RELIEVED BY SURGICAL OPERATION. 

V 

Bt Edward B. Kruaibhaar, M.D., Ph.D. 

PHILABELPHIA. 


(From the Aledical Division of the Hospital of the University of Pennsylvania, 

Philadelphia, Pa.) 


Froai the two points of view the following case is of interest, as 
an example, (1) of an unusual type of disordered mechanism of the 
heart beat, and (2) of the efficacy of removing crj^^tic or frank 
sources of reflex damage to the cardiac mechanism. 

History. A. R., a married woman, aged fifty-six years, was 
admitted to the surgical wards of the University Hospital for repair 
of cystoeele and rectocele. On physical examination, however, the 
pulse was found to be so distinctly irregular that the operation Avas 
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the shorter normal limits, and Avhcn the patient was last seen the 
ectopic beats had not reappeared. The patieiit continued in good 



Fig. 2. — Electrocardiograms showing normal rhythm. Note absence^ of ectopic 
beats and that the P-R interval is now ivithm normal limits (0.12 second). 

health, gained weight, and during the period of observation had no 
cardiac symptoms of any kind. It is regrettable that the patient 
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Fig. 1. — Electrocardiograms from the three customary leads, showing shortened 
P-R interval and “pulsus bigeminus,” due to recurring auricular extrasystoles. 
Note that the P of the second cycle of each pair is of slightly different form from that 
of the first. In Lead 1 the ectopic P-rvave and in Lead 3 the normal P-wave are not 
plainly distinguishable, but were present in other records taken during the period of 
bigeminy. The P-R interval is 0.10 and 0.09 second respectively. (Normal P-R 
interval 0.12 to 0.17 second.) 
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Botli of these disorders of tlie cardiac mechanism were relieved 
by a pelvie operation (anterior and posterior cplporrhapliy), at least 
to the extent that tliey disappeared during the period of observation. 

My thanks are due to Dr. C. C. Norris for permission to study 
this case. 


LEAD POISONING IN CHILDREN WITH ESPECIAL REFERENCE 
TO LEAD AS A CAUSE OF CONVULSIONS.^ 

By Kenneth D. Blackfan, M.D., 

BALTIMOnE, MARYLAND. 


We are indebted to the Australian writers Gibson, Love, Turner, 
Breinl and Young and others for much of the recent literature 
regarding lead poisoning in children. They have had an unusually 
good opportunity to studj'' this condition. Thus, in the Brisbane 
Children’s Hospital, 76 cases were seen in five years and Gibson 
himself observed 24 cases in six years. 

1 shall not attempt to give a complete review of the literature on 
the subject, as the chief object of this communication is to draw 
attention to lead as a cause of convulsions in children and to report 
4 cases seen in Dr. Howland’s clinic at the Harriet Lane Home, the 
Johns Hopkins Hospital. For the more important articles, the 
reader is referred to those from which I have freely quoted.^ 

The symptoms of lead poisoning vary according to the suscepti- 
bility of the child and to the duration of the infection. The degree of 
susceptibility is variable, Breinl and Young refer to many instances 
in which only one child in a family was affected, although the other 
children were exposed to the same influences. In other instances, 
one child reacted with pronounced symptoms while the only 
evidence of infection in the others was a blue line on the gums. 

Gibson® considers the ingestion of lead as the most likely source 
of infection, although he appreciates that it may occur from the 
inhalation of dust containing lead. He points out that children 

^ From the Harriet Lane Home, Johns Hopkins Hospital, and the Department 
of Pediatrics, Johns Hopkins University. 

2 Gibson, Love, Hardie, P. Bancroft, Jeffris Turner: Notes on Lead Poisoning 
as Observed in Children in Brisbane, Intercolonial Medical Congress of Australasia, 
Sydney, 1892, p. 76. Gibson, Lockhart: Ocular Neuritis Simulating Basal Menin- 
gitis Plumbism, Australasian Med. Gaz., October 20, 1897, p. 479. A Plea for 
Painted Railings and Painted Walls of Rooms as the Source of Lead Poisoning 
Among Queensland Children, Australasian Med. Gaz., 1904, xxiii, 149. The Import- 
ance of Lumbar Puncture in the Plumbar Ocular Neuritis of Children, Tr. Austral- 
asian Med. Congress, 1911, ii, 750. Breinl and Young: The Occurrence of Lead 
Poisoning Among North Queensland Children, Ann. Trop. Med. and Parasitol., 
1914-15, viii, 475. Turner, Jeffris: Lead Poisoning Among Queensland Children, 
Australasian Med. Gaz., 1897, October 20, p. 475. 

’ A Plea for Painted Railings and Painted Walls of Rooms as the Source of Lead 
Poisoning Among Queensland Cluldren, Australasian Med. Gaz., 1904, .xxiii, 149. 
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cannot return for future study, so that it is impossible now to say 
whether or not the return of the cardiac mechanism to normal 
rhythm has proved permanent. 

The preliminary interpretation of nodal extrasystoles added to 
nodal rhytlim was based on the very short P-R intervals (0.10 
and 0.09 second), thus fulfilling one of the two necessary require- 
ments for the diagnosis of ectopic beats arising in Tawara’s node,^ 
namely, either that auricle and ventricle should contract simul- 
taneously or that the conduction time should be distinctly shortened 
(normal P-R interval being 0.12 to 0.17 second). The other require- 
ment — ^that P, the sign of auricular activity, should be of altered 
form — is only imperfectly shown in the second beat of each pair 
and not at all in the^first. (The nervous condition of the patient 
rendered it impossible at any time to obtain records free from 
tremors.) In several cases in the literatiue a rhythm made up of 
cardiac cycles similar to the first one of each of these records has 
been called "nodal rhjithm,” in spite of the fact that Lewis and 
others have shown that impulses arising at an appreciable distance 
from the sinus node cause diphasicity or inversion of the P wave. A 
case recently observed at the Presbjderian Hospital of New Yorlt* 
demonstrates that at least some cases of apparent nodal rhythm 
with upright P are in reality due to a prolonged P-R interval equal 
in length to the interval of a cardiac cycle, so that P of one cycle 
falls on R of the preceding cycle. ^Yhether true nodal rhythm can 
occur without obvious changes in the form of P is a point that is well 
worth studying experimentally. 

In the present case, however, the gradual lengthening of the P-R 
interval under the influence of digitalis without change in the form 
of P, proves that the unusually short P-R interval of both cycles 
was due not to ectopic impulses arising in Tawara's node, but to 
lessened conduction time of impulses arising in the sinus node and 
an ectopic site in the auricle respectively. As the chief factor in the 
production of the P-R interval is the delay caused by the passage of 
the impulse through Tawara’s bundle,® one must assume that the 
shortened interval of this case was due to positive dromotropic 
influences on this structure, and that these ir^uences disappeared 
with repair of the pelvic disorders, as did the bathmotropic influ- 
ences that caused the auricular extrasystoles. About the possible 
causes of such an increased conductivity, however, there is prac- 
tically no evidence at hand, either clinical or experimental. 

SxJMMARir. A case of cardiac arrhjiihmia is described in which a 
condition of ectopic beats arising in different parts of Tawara’s node 
was simulated by a shortened conduction time {P-R interval) vdth 
recurring*auricular extrasystoles (pulsus bigeminus) . 

= Lewis, Thomas; Clinical Electrocardiography, p. 50. 

* Personal communication from Dr. Strong. 

6 Bering, H. E.: Arch. f. d. ges. Phys., 1909-1910, cx-xxxi, 572. 
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The temperature is, as a rule, normal, though it may be irregularly 
elevated. In the fatal cases, and especially those with cerebral 
disturbances, it may be high,' reaching 105° or 10G° before death. 

Very often the clinical symptoms are not sufficient to warrant a 
diagnosis of lead poisoning. This is especially true in the early 
cases. However, when there are suggestive sjanptoms other evi- 
dences of the condition are usually to be found. Among these are 
the blue line on the gums and stippling of the red cells. Basophilic 
granulations are present in a .small number of red blood corpuscles 
in the majority of the cases. The blood otherwise shows nothing 
characteristic, although there may be a secondary anemia. This 
apparently is determined by the duration of the poisoning. 

Direct evidence of lead poisoning is obtained by the demonstration 
of lead in the urine or feces. In this connection the recent observa- 
tions of Breinl and Young are most interesting. They examined 
eight children with early signs of the disease, i. c., slight pains in the 
epigastrium and legs, but without basophilic granulations and the 
lead line, and found appreciable quantities of lead in the excreta. 
They found there was always a larger amount in the feces than in 
the urine, and that it was often present in the feces when it could 
not be demonstrated in the urine. DLxon Mann^ found larger 
quantities of lead present in the feces than in the urine. Others 
have made this observation, and Legge and Goadby say that lead 
in the urine is not so common nor definite a symptom as supposed. 

From the foregoing summary of the more common clinical signs 
seen in lead poisoning in children it is evident that a definite classi- 
fication of the cases into different gi’oups is difficult, and when made 
has to be based on the severity of the predominating symptom. For 
instance, one patient may present the characteristic picture of the 
disease, one may show only irritability and indefinite pains in the 
abdomen, whereas another may become paralyzed or may be seized 
with convulsions while in apparent health. In spite of the difficulties 
attendant upon establishing a classification for lead poisoning, 
Jeffris Turner® speaks of four main groups as follows: 

1. Paralytic cases showing symmetrical wrist-drop and foot-drop; 
Spasm of the calf muscles, and as a secondary lesion, a persistent 
talipes equinus; (2) cases characterized by pains in the abdomen and 
limbs, concomitant with habitual constipation, and an occasional 
blue line on the gums, the children becoming at the same time 
irritable and neurotic; (3) children sufi’eririg from ocular neuritis, 
a neuritis involving the optic, and at the same time the oculo- 
motor nerves; (4) eclamptic cases suffering from severe and per-' 
sistent convulsions which often end fatally. 

In the cases reported from Australia, convulsions were observed 

■'Forensic Medicine and Toxicology, London, 1908, p. 487 (C. Giffin & Co.). 

® Lead Poisoning Among Queensland Children, Australasian Med. Gaz., October 
20. 1897, p. 475. 
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who bite their fingernails and suck their fingers are much more 
frequently affected, and believes that their hands became contamin- 
ated with dried paint from porch railings and houses. That poison- 
ing may occur through inhalation has been shown by the experi- 
ments of Goadby and Goodbody^ and by Legge and Goadby.® 
They conclude that the danger from inhalation is far greater than 
from the ingestion of lead. Wliile this, no doubt, is true among 
workers in lead, the swallowing of lead in some form is probably 
the more common source of the poisoning in children. 

In the early cases a change in disposition is often the first symp- 
tom which is noticed. The child becomes fretful, peevish, and often 
very restless at night. The appetite becomes poor, the breath foul, 
and frequently hemorrhages occur from the gums. The child may 
complain of pain in the epigastrium and legs. 

In the cases of longer duration the pains in the abdomen become 
continuous and more severe. Constipation is present, as a rule. 
Vomiting rarely occurs. The muscles are often so painful as not to 
permit of the weight of the bed-clothing. The gait of the patients is 
described as being characteristic. It is a waddling gait; they walk 
on the outside of the feet, the toes are dragged, and vith each step 
the legs are swung sideways before the feet are put to the ground. 
Occasionally the parents’ attention may be attracted by one or 
more of the many indefinite signs enumerated above, but not 
infrequently nothing abnormal is noticed until the development of 
cerebral disturbances. The cerebral manifestations null be referred 
to later. 

Very few of the cases reported by Breinl and Young showed 
the characteristic wrist-drop so common in adults. This has been 
the experience of others; and generally the paralysis first affects the 
legs in children. A paralysis much like that of the Axan-Duchenne 
type occurring in muscular dystrophy has been reported in 2 cases. 
Paralysis of the cranial nerves is very common; ihe facial and the 
motor oculi nerves, either entire or in part, are those most frequently 
involved. 

Gibson® has reported a most interesting group of eye symptoms 
which he refers to as a “plumbic ocular neuritis.” The neuritis 
usually occurs in children below the age of eight years. There may 
be an optic neuritis, with retinal hemorrhages, or an optic atrophy. 
There is an accompanying weakness of one or both external recti 
muscles. He has seen as many as 9 such cases in a year, but in the ^ 
22 cases reported by Breinl and Young only 1 patient was so 
affected. 


* Seventh International Congress of Applied Chemistry, 1909, Section Villa, 30G. 
^ Poisoning and Lead Absorption, London, 1912, p. 122. 

'Ocular Neuritis Simulating Basal Meningitis Plumbism, Austral. Med. Gaz., 
October 20, 1897, p. 479. The Importance of Lumbar Puncture dn the Plumbic 
Ocular Neuritis of Children, Tr. Austral. Med. Congress, 1911, ii, 750. 
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They may be mild or severe. The convulsions in lead poisoning 
do, liowcA'cr, ]la^'c certain peculiarities which appear to be char- 
acteristic of the disease. Tliej'’ are veiy persistent, they show a great 
tendency to recur, and they are attended by a high mortality. 

The persistence of the convulsions is shown in Cases II and III. 
Enormous doses of bromides, chloral, and morphin were adminis- 
tered to each patient without causing any effect on the convulsions. 
It was only by the continued use of chloroform that they could be 
controlled, and when this was discontinued the convulsions began 
anew. In one patient (Case I) there were two recurrent attacks in 
a period of seven and a half months. The convulsions recurred 
after a period of eighteen days in another patient (Case II). With 
each recurrent attack they were severe, and were controlled only 
with chloroform. One patient (Case III) died in the first convulsive 
attack. The convulsions in one patient (Case IV) were mild, last- 
ing only one day. Pie was delirious at first, then had convulsions, 
after Avhich he was comatose for several days. The behavior of this 
pa,tient serves to support Stewart’s contention that it is not possible 
to define sharply the encephalopathies into definite groups. 

The high mortality of convulsions due to lead is shown by 
Stewart’s cases. The termination was fatal in 6 of the 7 children. 
A series of most remarkable cases reported by Berger^^ emphasizes 
the fatality of the condition equally well. In a pot-glazier’s family, 
who lived day and night in an atmosphere saturated with lead 
fumes, the father suffered from the comatose variety of lead enceph- 
alopathy. Seven children died in convulsions, four others had 
frequent cerebral disorders and suffered from peripheral neuritis. 
Several of the grandchildren died in convulsions. In my series of 
cases 3 of the 4 patients died. The patient who recovered has not 
shown any evidences of a recurrence. One patient (Case I) died in 
convulsions during the third attack, another (Case II) during the 
second attack, and the other (Case III) during the first attack. 

The temperature, which was normal on admission in two patients 
(Case II and Case III), preceding death rose to 107.5° and 105.5° 
respectively. Such a hyperpyrexia has been present preceding 
death from lead convulsions in most of the reported cases. 

Evidences of cerebral involvement other than convulsions were 
present. In one patient (Case I) there was rigidity of the neck and 
a positive Kernig sign. He had also a paralysis of the left external 
rectus muscle of the eye. Another patient (Case IV) had rigidity 
of the neck and a temporary paralysis of the facial nerve. 

Mosny and MalloizeP® and Plate and others have pointed out 
that there is very generally evidence of involvement of the meninges, 


“ Berl. Win. Wchnschr., 1874. 

La meningite saturnine, 1907, xxvii, 506. 

Ueber einen Fall von Meningitis saturnina, Mvinchen. mod. Wchnschr., 1913, 
lx, 2343. 
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very infrequently, though mild cerebral disturbances were frequently 
present. That convulsions may occur in the course of lead poisoning, 
has been recognized since the observations of Stockhausen® in the 
seventeenth century. The first careful investigation of the cerebral 
disorders due to lead was made by Tanquerel.*® He grouped them 
under the term Encephalopathia Saturnina. Though his researches 
were published in 1882, but little attention has been paid to the 
lead encephalopathies except as they are found in adults and in 
particular among workers in lead. Lead as a cause of convulsions 
in children has been ignored almost entirely, and especially among 
observers in this country. 

An interesting and extensive series of cases with convulsions has 
been reported by Stewart,ii They occurred among 64 cases of lead 
poisoning which he investigated in Philadelphia, due to eating buns 
colored with chrome yellow. Seven of the 16 cases in which con- 
vulsions occm'red were in children between one and a half years and 
twelve years of age. Stewart believed that of the various forms 
of cerebral disorders produced by lead, the convulsive was by far 
the most common — that it formed two-thirds, if not more, of all the 
cerebral manifestations, and that it had the highest mortality. He 
(Stewart) thought it impossible to make any clinically exact sys- 
tematic grouping of the diflferent forms of the lead encephalopathies 
as Tanquereh® did, as one form merges into the other. 

Stewart cites 2 cases of so-called idiopathic epilepsy which were 
secondary to convulsions, symptomatic of lead poisoning, and sug- 
gested that epilepsy of lead origin may be of much more frequent 
occurrence than is generally supposed. 

The macroscopic changes most frequently found in the brain are 
an edema and anemia, with flattening of the convolutions. The 
brain may, however, be markedly congested. There is often a 
thickening of the pia — it may be adherent to the cortex. There may 
be hemorrhages into the pia and between the pia and the cortex. 
There is also a round-cell infiltration within the pia, and the neuroglia 
cells of the cortex are found to be increased. SpilleP® observed a 
proliferation of the endothelial cells upon the surface of the cerebral 
pia. Such pathological findings may occur in other conditions, and 
similar lesions may be found in patients vdth lead poisoning who 
have not manifested cerebral symptoms. 

There is no way by which the convulsive seizures per se in lead 
poisoning can be distinguished from those due to other causes. All 
tj'-pes of convulsions are seen. They may be local or general. 


5 Quoted by Stewart (see note 11). 

'“Lead Diseases (translation by Dana, 1848), p. 263. 

Lead Convulsions, Am. Jour. Med. Sc., i895, cix, 2S8. 

*2 Tanquerel establisbed the following divisions: (1) delirious forms; (2) comatose 
form; (3) comnilsive forms; (4) above forms combined. 

“ Jour. Med. Research, 1903, x, No. 1. 
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was evident impairment of general health with frequent attacks of 
vomiting and colic. At times the onset of convulsions is sudden. 

The duration of the period between the first exposm’e to lead and 
the development of cerebral sjraptoms is variable. The exact time 
of the exposure in the patients of this series could not be determined 
with certainty. Three of them (Cases I, II and III) had been exposed 
for man.y months, as the source of the infection was found to be from 
eating paint. In one patient (Case IV) the soiwce of lead Avas not 
ascertained. 

In addition to the symptoms preceding the convulsions the 
patients in this series showed other evidences of lead poisoning. 
The blood picture Avas that of a moderate secondary anemia, and 
in all a fcAv red blood corpuscles shoAA’’ed basophilic degeneration. 
In the four patients there was a leukocytosis of about 20,000, with 
a moderate increase in the poljmiorphonuclear cells. The blue line 
on the gums AA’as present in three of the four patients (Cases I, III, 
IV). It should be remembered that a continuous lead line is seldom 
found. The characteristic appearance is the presence of minute 
black dots in the margin of the mucous membrane around the 
teeth AAdiich are covered AAuth tartar. It is difficult to see and Avithout 
the aid of a hand lens may readily be overlooked. 

Efforts made to determine lead in the urine of tAVO patients (Cases 
I and II) AA^ere unsuccessful. The feces Avere not examined'. 

The following are brief histories of the 4 cases which form the basis 
for this report: 

Case I.— The patient, W. M.,*^ aged five and one-half years, 
complained first of pain in his head, and was very restless at night. 
The folloAving day he vomited several times, and it was noticed that 
his neck AA^as stiff. lie appeared very ill, became rapidly worse, 
and on the fourth day of his illness severe generalized convulsions 
began. On the fifth day, August 22, 1913, he Avas brought to the 
hospital in a comatose state. He continued to have recurrent 
generalized convulsions, his neck was retracted, and there was an 
internal strabismus of the left eye. There was an optic neuritis 
and a hemorrhagic retinitis on the right. The left optic nerve 
Avas normal. The temperature Avas normal. The leukocytes 
Avere 27,600. The spinal fluid obtained on four occasions Avas 
clear and sterile. It Avas under slightly increased pressure at the 
first spinal puncture, but subsequently the pressure was normal. 
There were from tAA^enty to forty cells per cubic centimeter (mostly 
mononuclears). The Noguchi globulin reaction was positive. The 
Wassermann (blood) Avas negative. The convulsions ceased after 
the first lumbar puncture, but he remained in coma for the next 
two days. He gradually improved and after a week seemed nearly 
well. The convulsions did not recur and he was discharged 

This case was reported by Thomas and Blackfan: Am. Jour. Dis. Child., 1914. 
viii, 377. 



882 


blackpan: lead poisoning in chiidken 


as shoivn by the fact that the cerebrospinal fluid contains an 
increased number of cellular elements. In chronic lead poisoning 
they rarely found any change in the cerebrospinal fluid. In this 
series the spinal fluid from all the patients was examined and changes 
were found in tliree of them. In these three patients the spinal 
fluid was clear, not under increased pressure, and a flbrin clot did 
not form on standing. In two patients (Case II and Case III) the 
cellular elements were not increased, but there was a marked 
globulin reaction (Ross- Jones). In one patient (Case I) there were 
thirty cells per cuoic millimeter, mainly Ijunphocytes, and a marked 
globulin reaction. The spinal fluid from this patient was examined 
on several occasions over a period of eight months, and on each 
examination there was an increase in cells and a positive globulin. 
In the fourth patient (Case IV) the spinal fluid was not examined 
until four weeks- after he had recovered, and at this time it showed 
no changes other than twelve cells per cubic millimeter. Such a 
slight increase in cells does not signify a pathological change. 

Eye changes during the course of lead encephalopathies have 
been noted by a number of different observers. Wilbrand and 
Sanger,^'^ who have collected reports of most of the cases, believe that 
optic neuritis may occur primarily tltrough the direct toxic action 
of lead on the nervous system or by the production of interstitial 
neuritis or through the alterations of the bloodvessels in the retina 
and optic nerves. It also may occur secondarily through intra- 
cranial changes or changes in the kidney. Gibson, as mentioned 
previously, has written extensively on the eye changes in children, 
and believes that they frequently occur without other symptoms 
of lead poisoning. In two of my patients (Case I and Case II) 
there were extensive hemorrhages into the retina and optic neuritis. 
In one (Case I) the condition gradually subsided and the eye grounds 
became normal after a month. At the time of his second admission 
there were retinal hemorrhages and a choked disk. The eye grounds 
were normal in the other two patients (Cases III and IV). 

As a rule there are certain sjTnptoms which precede the develop- 
ment of the convulsions. These may be the common symptoms of 
plumbism or they may be so slight as to escape notice. Colic has 
been more frequently observed than paralysis or arthralgia, but more 
common are irritability, restlessness, and a blue line on the gums. 
Vomiting and constipation are not infrequent, and many patients 
complain bitterly of pain in the head. In two patients (Case I and 
Case W) of this series there was an interval of several days before 
the convulsions, when the children were irritable during the day 
and restless at night. One of them complained of headache, and 
they both had attacks of vomiting. In one instance (Case III) the 
indefinite symptoms covered a period of about three months. There 


Die Nourologie des Auges, 1913, vol. v. 
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hours in spite of energetic treatment with morphin, chloral, and 
bromides. By the administration of chloroform the convulsions 
could be checked, but they recurred as soon as it was discontinued. 
The temperature rose to 107.5° just before death. 

Source of Lead. The father stated that the child would gnaw any 
painted article, and that he and his brother had recently ruined a 
set of parlor furniture by eating the paint from it. 

Case III. — (9182) II. B., aged two years. A brother (R. B., 
Case No. II) died in the Johns Hopkins Hospital of lead poisoning 
IMarch 27, 1915. 

The patient was a normal child, and was well until he had varicella 
at sixteen months. Shortly after this he complained of pain in the 
abdomen and was operated on by an orthopedist for appendicitis 
(February, 1915). The appendix was normal. For two or tliree 
months preceding the onset of his acute illness he was not well. He 
often vomited and complained a great deal of abdominal pain. He 
vomited more than usual on October 15, 1915, and at 11 p.m. had 
a comoilMon. The convulsions continued, and he was admitted to 
the hospital the following day, October 16. The patient was coma- 
tose on admission and was having repeated and severe convulsions. 
The convulsions were general in character, with possibly greater 
involvement of the right than the left side of the body. The neck 
was not rigid; there was no Kernig’s sign. The knee-kicks were not 
obtained. Examination of the mucous membrane about the teeth 
failed to show a lead line. 

Ophthalmoscopic Examination. Right: The margin of the disk 
was obscured. The vessels were full and tortuous; there were small 
retinal hemorrhages. Left: The margin of the disk was obscured 
by a large retinal hemorrhage, and there were other hemorrhagic 
areas tlwoughout. The leukocytes were 20,000. The red blood 
cells were 3,600,000 and the hemoglobin was 55 per cent. Many 
stippled red cells were present. The spinal fluid was clear and not 
under increased pressure. There were nine cells per cubic millinieter 
and the reaction for globulin was positive. 

Course in Hospital. The convulsions persisted in spite of 
enormous doses of chloral and morphin. It was only possible to 
control them by the use of chloroform. This, however, was of 
temporary benefit, as the convulsions commenced again v^hen it 
was discontinued. The patient did not regain consciousness. The 
temperature, which was 97.6° on admission, gradually rose, and 
just before death reached 105.5° (fifteen hours after admission). 

. Source of Lead. Same as in Case II. 

Case IV (8491). — J. N., aged three years. The patient, the older 
of two children, was of normal development and, with the excep- 
tion of pertussis at two years, had always been well. There was 
no history of convulsions. The present illness began acutely on 
July 30, 1915, with drowsiness, tie slept the greater part of that 
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September 20, 1913. Tbe abnormal changes in the right optic 
nerve gradually subsided, but the spinal fluid contained an increase 
in cells and a positive globulin reaction. With the exception of an 
occasional attack of vomiting and abdominal pain, he remained in 
excellent condition for five months. 

On March 1, 1914, he complained of headache and he vomited. 
The convulsions recurred, and on March 3 he was again admitted 
to the hospital. His condition was almost identical with that at 
the time of the first admission. There were generalized and per- 
sistent convulsions, a definite rigidity of the neck, and an optic 
neuritis and hemorrhagic retinitis of the right eye. At this examina- 
tion the characteristic lead line ivas seen on the gums. The red 
blood corpuscles were 4,480,000, the white blood corpuscles 23,000, 
and the hemoglobin 55 per cent. There was well-marked stippling 
of the red blood corpuscles (Grawitz granules). No lead could be 
demonstrated in the urine. The convulsions subsided after lumbar 
puncture. Two or three days after admission an internal strabismus 
of the right eye developed. The patient made an uneventful recovery 
and was disdiarged on May 1. 

He remained in apparently good health for three weeks, when 
on May 25 he had a severe convulsion and died. No postmortem 
examination was obtained. The source of the lead was determined 
when his lips were found covered with white lead paint which he 
had nibbled from the -railings of his crib. On investigation at the 
orphanage where he lived it was found that the white paint on his 
bedstead had been entirely gnawed off. 

Case II. — ^R. B. (7094). This patient was aged two and one- 
half years. On March 8, 1915, he had a convulsion which lasted 
about two houi's. From then until March 12 he seemed well. 
On the morning of March 12 convulsions began about 7.30. He 
was brought to the hospital at noon the same day in convulsions, 
which continued for about twenty-four hours. These convulsions 
involved the eyes, tlie left side of the face, and the left arm. He had 
no fever. There was a leukocjflosis of 19,000. The red blood cells 
were 4,000,000. Hemoglobin, 50 per cent. There was well-marked 
stippling of the red cells. 

On examination the positive findings were a lead line about the 
upper and lower teeth and an enlarged spleen. He was entirely 
relaxed between the convulsions, the reflexes were not exaggerated, 
and Kernig’s sign was absent. The eye grounds were normal. The 
spinal fluid was clear and not under pressure. There were seven cells 
per cubic millimeter and a positive globulin reaction. Examination 
of the urine for lead was negative. 

The cliild had no convulsions in the hospital, and was discharged 
on March 25. He was brought back to the hospital on March 26, 
twelve hours after discharge, in a convulsion which involved the face 
and the left arm. He continued to have convulsions for twenty-four 
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when the child was apparently well, the spinal fluid was clear, not 
under increased pressure, and contained twelve cells ' per cubic 
millimeter. ■ The globulin reaction at this time Avas positive. The 


source of lead aa^s not determined. 

I.~AV. M. 11.— n. B. 

III.— R. B. 

IV.— J. N. 

Case. 

2, years. 

2} years. 

2 years. 

3 years. 

Onset of con- 
vulsions 

4th day 

Lst day 

2 to 3 mos. 

3 days. 

Leukocytes . 
Spinal fluid ; 

27,000 

20,000 

19,000 

19,500 

Cells . . 

30 

9 

7 

12 

Globulin 

+ 

+ 

+ 

0 . 

Temperature, 

00.4° F. 

99° F. 

97.6° F. 

101° F. 

on admission 

Lend lino . 

+ 

0 

+ 

+ 

Stippling red 

+ 

+ 

+ 

+ 

blood cells 

Eye 

Hemorrhagic re- 
tinitis; choked 
disk 

Same as 

Case I 

Negative 

Negative. 

Neurological . 

External rectus 
palsj' : conxml- ' 
sions; coma; 
rigidity of neck 

Convulsions: 

coma 

Convulsions; 

coma 

Delirium; convul- 
sions-; coma; rig- 
idity of neck; 
facial paralysis. 

Source of lead 

Eating paint 

Eating paint 

Eating paint 

Not known. 

Result 

Died 

Died 

Died 

Well at present 
time. 


Conclusions. In conclusion, I would urge that energetic pro- 
phylactic measm’es be taken with children who habitually eat 
painted articles in order to guard against the development of lead 
poisoning. Since my attention has been directed to lead poisoning 
I have found a number of children who nibble the white paint from 
enameled cribs. 

In all patients with convulsions in which the etiological factor 
is not clear, lead should be suspected. This can be readily deter- 
mined, as in the majority of instances there are other CAudences 
of the condition, e. g., the lead line, basophilic degeneration, and 
the presence of lead in the feces. 

The examination of the spinal fluid may proA'^e to be an index a^ 
to the seriousness of the aflfection and of prognostic aid. In three of 
the four patients changes Avere found. In one patient (Case I) 
changes were present in the spinal fluid for many months, and the 
patient eventually succumbed. In another patient (Case IV) who 
has recoA’^ered, and in whom the convulsions v'^ere not severe, the 
spinal fluid could not be examined at the time of the convulsions. 
Four weeks later the spinal fluid contained tAvelve cells and the 
globulin reaction Avas normal. 


Four weeks after the convulsion. 
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day^, was very weak, refused his food, and vomited. At night he 
was delirious. He jumped out of bed, cried out several times, and 
threw his head back as though in pain. The next day, July 31, he 
appeared better, though still weak and drowsy. Again, at night, he 
became delirious and had several attacks of crying and throwing his 
head back. On August 1 he was comatose, and he had several con- 
^allsions. He did not improve, and was admitted to the hospital 
August 2. 

The temperature on admission was 101°, pulse 124, respirations 20. 
He lay quietly in bed, with his eyes closed, and made no effort to 
speak. He was well-nourished and did not appear very ill. The 
neck muscles were slightly rigid and attempts to flex the neck 
caused pain. The reflexes were active but not increased. The 
examination of the heart and lungs was negative. The spleen was 
palpable. There was a well-marked lead line present in the mucous 
membrane about several of the upper teeth. It was especially 
well defined about the upper lateral incisors. The optic discs were 
normal. 

The red blood corpuscles showed stippling in a few cells. The 
white blood corpuscles were 7500 per cu.mm. The differential count 
was: 

Per cent. 


Polymorphonuclears 67 

Small mononuclears 20 

Large mononuclears 0 

Transitionals 2 

Polymorphonuclear eosinophilos 5 


The Wassermann (blood) was negative. 

Course in the Hospital. The child lay in a semistupor for most of 
the day after his admission. He was easily aroused, and at times 
appeared conscious but would not speak. The respirations were full 
and deep, varying between eighteen and twenty-four. They were 
irregular, and a few periods of apnea were observed. There was a 
well-marked tache cerebrale, and Kernig’s sign was suggestive. 
The neck was rigid. The condition remained the same for the next 
two or three days. There were no convulsions. On August 5 the 
patient seemed much better. He sat up in bed and could walk 
when placed on his feet. On this day an incomplete paralysis of the 
right facial nerve was observed. Improvement in his condition 
continued. The temperature gradually became normal, and six 
days after (August 8) admission he appeared quite well, except that 
he was very weak. The facial paralysis slowly became less marked, 
and it disappeared after about ten days. I^Tien he was discharged 
on August 12 (ten days after admission) he was apparently well. 

A lumbar punctme was made several times during his stay in 
the hospital, but blood was obtained each time, and for this reason 
a cjdological examination was not made. Four weeks after the onset. 
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sleeps poorly, his appetite is failing, is constipated, and requires 
cathartics. 

The patient stated that his father died of tuberculosis and one 
brother of Bright’s disease. He denied .sj'philis, and has always been 
well until his present attack. 

It was noted upon physical examination that he was amaciated, 
with a pale, warm, moist and sallow skin. The superficial IjTOph 
nodes were palpable. The radial pulses were equal, synclmonous, 
and of good volume and tension. The arterial walls were sclerotic. 
The right pupil was more dilated than the left, and both reacted to 
light and accommodation. The tongue was dry and coated, Avith a 
slight pyorrhea of the grims. 

In the thorax the expansion was poor. The spine was tender to 
pressure OA'er the upper florsal region. The ribs and claAocles were 
prominent, Avith deep sujjra- and infraclaA'icular fossae. Anteriorly, 
both apices A\'ere dull, AA'ith the breath soinads bronchial in character, 
fremitus increased, an occasional rale, bronchopboii}’^ and pectoril- 
"oquy, ddie breath sounds elscAAdiere AA-^ere harsh, Avith prolongation 
of expiration. Posteriorly, both apices AA^ere dull as far as the middle 
of the scapulae. Over this area the breath sounds AA^ere harsh. At 
the left base upon deep inspiration there aatts a “cogAA'’heer’ breath 
synchronous with the pulse. 

The blood-pressure AA'as sy.stolic 120 and diastolic 75. The heart 
sounds AA’-ere of good quality and tone; the first apical sound AA’’as 
loud, the second A^ahmlar, the aortic and pulmonary, especially the 
latter, Avere accentuated. 

As to the extremities the reflexes AA'ere increased. The left leg AA^as 
extremely amaciated. The left thigh upon flexion AA^as 1,5 cm. 
smaller than the right. Pain Avas present in the hip-joint upon 
motion. 

The folloAAdng notes AA'^ere obserA'^ed from day to day: 

April 5'. Urine analysis: no albumin, sugar or casts. Blood: 
hemoglobin, 74 per cent.; red blood cells, 4,700,000; white blood 
cells, 8000; polynuclears, 70 per cent.; lymphocytes, 28 per cent.; 
large mononuclears, 2 per cent. The feces Avere streaked AAuth blood 
and mucus. 

April G. The pupils AA^ere equal today. The sputum Avas negative 
for tubercle bacillus. 

April 7. It Avas noted by Dr. Stengel that the right pupil AA'as 
dilated; dulness to percussion AA’-as distinct anteriorly and posteriorly 
on the left. 

April 8. Urine analysis: no sugar; a trace of albmnin AAoth light 
and dark granular and hyaline casts. A second specimen of sputum 
was negative for tubercle liacilli. Occult blood AA^as positive in the 
feces, AAoth a faint trace of bile. Dr. Grayson noted upon laryngeal 
examination that the right A^ocal cord AA'as free Avhile the left AA'as 
fixed and immobile. A rectal examination AA’^as negative. 
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PRIMARY ENDOTHELIOMA OF THE PLEURA. 

By Robert A. Keilty, M.D., 

PHILADELPHIA. 

(From the McManes Laboratorj’- of Pathology, University of Pennsylvania.) 

‘ The purpose of this paper is to report in full a case of endothelioma 
of the pleura. I am indebted to Dr. Alfred Stengel for permission to 
use the case, and the very excellent history is the product of his staff 
at the University Hospital. I may be forgiven for including con- 
siderable detail in the pathological protocol in view of the fact that 
the condition is not rare but relatively uncommon and the oppor- 
tunities for studjnng the cases in full have evidently not been 
.nmnerous. 

In reviewing the records of the pathological department, compris- 
ing over 5000 reports, I have found 9 cases, a report of which will 
appear later. According to Clarkson, out of 10,000 autopsies in the 
Pathological Institute at Munich, only 2 cases of primary endothe- 
lioma were found. He obtained from the literature 41 cases. I have 
made no attempt to cover all of these cases, but in reviewing a few of 
them several points may be noted; There has been some confusion 
between the primary sarcoma and primary endothelioma, and in 
some cases this is merely in the use of terms. The older writers are 
meager in their descriptions, but they mention the resemblance to 
carcinoma, so that by some the term “endothelial cancer” is used. 
It would seem that the grovi;!! occurs either as one large mass, 
usuallj'' posterior in position, infiltrating the lung, or as several small 
nodules, confined to and scattered over the pleura. Both pleurse 
are involved, often with dense adhesions, and fluid. Metastases are 
common but not widespread. The diagnosis before autopsy is 
always difficult, with the possibility of tuberculosis and aneurysm 
as factors. Absence of temperature and negative sputum, with 
progressive dyspnea, wealmess, loss of weight, and signs pointing to 
consolidation in the chest without pain, seem to be the predominating 
factors from the records I have been able to consult. 

Case History. — J. M., wRite, American, salesman, was admitted 
to the University Hospital April 4, and died April 30, 1914. He 
complained of loss of weight, weakness, and constipation. His 
present illness began sixteen months ago with a vomiting spell. 
This was not accompanied by pain. Dizzy attacks soon followed. 
Six months later he noticed a loss of voice, a hacking, non- 
' productive cough, belching of gas, and vomiting every day after 
meals. He then began to progressively grow weaker, with loss of 
weight. During the past ten montlis he has lost forty pounds. For 
the past month night sweats have been constant, witli a cough now . 
associated with expectoration of a mucopurulent character. He 
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April 19. Patient Avas unconscious and noAA' liad a right-sided 
hemiplegia. Tlie blood-pressure Avas systolic ] ] 5 and diastolic 60. A 
spinal puncture resulted in no fluid. The e.ve-grounds AA^ere negative. 

April 30. The patient died. The temperature AA^as normal or 
subnormal, and neA^er higher than 99° until this moniing, AA^hen it 
Avent up to 100°, and just before death to 1001°. The respirations 
ranged betAveen 20 and 25 until April 28, Avhen they Avent up to 28 
and on up until at death they AA^ere 40, The pulse averaged 110 
until April 28, Avhen it Avent up to 160, corresponding to the rise in 
temperature. 

Autopsy Protocol. J. M., 4485, 14-89, died April 30, 1914. The 
autopsy AA’-as made at the University Hospital a fcAV liours after 
death. The body is that of an adult AAdiite male about fifty years of 
age. General amaciation is marked, not unlilce that of the pictures 
of cholera patients AAithout the septic facies. The pupils are slightly 
dilated and equal. The conjunctiA^ffi are cloudy, especially at the 
angles. The teeth are still present in fair shape, AA^th considerable 
sordes, and the mucous membranes are pallid. 

A tumor mass is palpable on the right radius midAA'’ay betAA-'cen the 
elboAV and the AAU’ist. Upon preliminary incision the abdominal AA^all 
is less than one-half inch in thickness; the adipose tissue has entirely 
disappeared. The musculature is dark and greatly atrophied. 

In the abdomen the liA'-er extends four fingei's’ breath beloAV the 
costal margin. On its under surface there is a firm inflammatory 
adhesion AAdiich extends to the Avhite line of the transverse colon at 
the hepatic flexure." This has produced a distinct constriction. 
Fom here the transverse colon has a Avell-marked midline ptosis, the 
angle being doAAm in the pelvis. Beyond this the transverse colon 
becomes smaller (up to this point it has been dilated) and the entire 
descending colon is small and contracted. The small intestine is 
contracted, and much of it puddles in the pehds. Tlie cardia of the 
stomach extends AA^ell doAAm; near the pylorus it makes a sharp kink 
to the right, the pylorus thus coming to lie beloAv^ the head of the 
pancreas, crossing the transverse portion of the duodenum, causing 
the first and second portions to be greatly distended. 

The liver (Fig. 2) Aveighs 2400 gms., and measures 27 x 22 x 9 
cms., the organ is generally pallid, AAoth blotchy areas of blue. On 
the surfaces, both the superior and inferior, especially of the right 
lobe, there are seen numerous raised Avhite masses, sharply defined 
and varying in size from 5 mm. to 4 cm. Some of these masses have 
central depressions Avith radiations toAA'^ard the periphery. Upon 
cut section the masses are seen to extend througliout the liver 
structure, one large one being 6 cms. in diameter. These masses 
have central necrotic areas AA’’hich are soft and drip aAVay on section. 
The liver structure is pallid, lobular markings very poorly defined. 
The gall-bladder is small, contracted, and not in any Avay connected 
AAOth the tumor mass. It contains about 5 c.c. of a dark viscid bile. 
Bile ducts are patulous. 
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April 9. The Wassermann was negative. The patient com- 
plained of pain along the right costal border, with tenderness upon 
palpation over the ascending colon. A cutaneous nodule in the 
abdominal wall is noted as increasing in size. 

April 11. The examination of the ej^e-grounds was negative. 
The stomacli was noted below the umbilicus. A test meal resulted 
as follows: total acidity, 40 per cent.; free hj^drochloric acid, 18 per 
cent, lactic acid negative, faint trace of occult blood. 

April 14. Von Pirquet was faintly positive. Upon roentgen-ray 
examination the stomach seemed pushed to the left, with the shadow 
of a large mass, taken to be the liver, to the right, indicating a 
possible involvement of the right and left lobes. ' 

April 15. The nodules in the skin and liver were increasing in 
size. 

April. 16 A roentgen-ray examination of the chest by fluoroscope 
showed a shadow at the left apex suggesting either fluid or a solid 
growth into the lung. 

April 18. Dr. Stengel noted no localized area of fluid at the left 
apex. The percussion note w’-as dull posteriorly on the left, extend- 
ing dovm below the angle of the scapula, and was becoming more 
marked. Auscultation anteriorly revealed breath sounds bronchial; 
posteriorly fremitus diminished, breath sounds distant, and tubular 
ndth bronchophony. 

April 19. The patient was seen by Dr. hlartin, who suggested 'a 
probable secondary carcinoma of the liver, lung, and spinal cord, 
with the primary focus in the sigmoid or cecum. 

April 21. Ptosis of the left eyelid was marked. The blood showed 
hemoglobin, 27 per cent.; red blood cells, 3,300,000; white blood 
cells, 4000. 

April 23. The abdominal nodule was removed. 

April 25. The glands were noted enlarging on both sides of the 
neck. 

April 27. Microscopic report on the nodule was made by Dr. 
Speese. The majority of the cells, cylindrical in shape, are infiltrat- 
ing a stroma, suggesting sarcoma, but their type resembles carcinoma 
of glandular origin. 

April 28. The patient had three convulsions of the entire body, 
Jacksonian in type. The right side of the face was involved, the 
tongue protruded to the right, next both upper extremities and body, 
and finally both legs, especially the right. During the convulsions 
the body was blue, afterward became red, follow'ed by right-sided 
unilateral sweating. A spinal puncture was made at this time; the 
pressure was 40 mm.; the fluid dropped 140 times per minute. The 
blood-pressure now was systolic 140 and diastolic 75 on the right side, 
systolic 130 and diastolic 85 on the left side. During the attack the 
patient was unconscious, with a heart rate of 145. 
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The stomach contains several hundred cubic centimeters of a 
greenish, liquid content. The stomach wall is tliin, the vessels 
injected with blue blood. On opening it the rugre are easily flattened* 
out. There is present an excess of mucus with a general submucosal 
injection. 

The walls of the small intestines are thin; submucosal injection is 
moderate. The lower part of the ileum contains hard fecal masses, 
and in this part the mucosa becomes dark and blue. 

The pancreas measures 21 cms. in length and is correspondingly 
broad and thick. The organ is pale yellow. Upon section the 
lobules are fairly definite, and there is a good deal of bright yellow 
color to them. 

The left adrenal is small and firm, and has a very little fat about 
it. On section it shows a dark medulla and a yellow cortex. 

A small retroperitoneal lymph node lies in close relation but is not 
adherent to it. 

The left kidney weighs 220 gms., measures 13x5x4.5 cms.; 
the organ is firm, pale blue, cuts with ease, and the cut edge bulges. 
The capsule strips without much difficulty; is adherent but does not 
tear. Upon section the surface is blue, especially so at the upper 
portions of the pyramids. The darker portion of the latter has con- 
siderable fibrous tissue, which sends parallel interlineations into the 
cortex. There is a fine granularity to the cortex upon reflected light. 

The right adrenal resembles its fellow on the opposite side. 

The right Id dney weighs 210 gms., and measures 13x6x3 cms.; 
the organ resembles its fellow on the opposite side, except that it 
shows more of the blue color. Upon section of this kidney there is 
one small mass, 2 mm. in diameter, Avhich upon section looks like a 
secondary tumor mass. 

The urinary bladder contains 50 c.c. of a light amber urine. The 
bladder Avail is thin. 

The spleen AA^eighs 125 gms., and measures 11 x 6.5 x 3.5 cms.; 
the organ is soft. The capsule is Avrinkled and shoAvs no secondary 
involvement; cuts with ease; the splenic pulp is mushy; trabeculae 
and follicles are not prominent. 

The pleural cavities are free from fluid and show a feAV adhesions 
at the base on the right side. The left apical portion of the pleura 
(Fig. 1) contains a mass measuring 14 cms. in length and 11 cms. in 
thickness. This is a pale mass of tumor material which has appar- 
ently sprung from the pleura and is groAving doAvmvard over the 
upper lobe and betAveen the pleural surfaces of the upper and lower 
lobes of this lung. ToAvard the midline it surrounds the arch of^the 
aorta for a distance of 10 cm., and this is constricted so that one 
finger is admitted, Avith difficulty into the lumen. Posteriorly the 
tumor erodes the vertebr£e, so that it is possible to place the index 
finger into the 'spinal canal. The third rib at its union with the 
A^ertebra is eroded and fractured. Many of the mediastinal Uunph 
nodes are enlarged, some the size of a large AA’^alnut; one large one 
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Fig 1.- 
is one 
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The aorta has lost its elasticity; there is some thickening in a wavy 
fashion to the intiinal surface. The constriction noted above is in 
the descending areli just beyond where the vessels pass off. 

In the brain (Fig. 3) the dura over the middle portion of the 
upper surface of the left hemisphere in the midline is adherent to a 
mass 3 cm. in diameter, which has evidently arisen from the dura, 
pushing the brain substance ahead of it. In this growth in the 
cerebrum the mass has undergone considerable softening. 

The spinal cord sho-ws no lesion grossly at the position of the 
erosion through the vertebral column. Apparently neither involve- 
ment of the spinal meninges nor of the cord is present. 



Fig. 4. — The section includes the tumor springing from the surface of the thickened 
pleura. A large endothelial typo of cell occurring in masses with necrosis of central 
groups. (Photomicrograph, original.) 


The following tissues tvere prepared and submitted for histological 
examination: lung, pleura, tumor and bronchus, peribronchial 
Ijunph node, heart, aorta, liver, spleen, pancreas, adrenals, kidney, 
stomach, mesenteric lymph node, and tumor of the forearm. 

1. In a section of the lung taken from the dependant portion, 
hemorrhage, congestion and edema is very marked. There are no 
areas of necrosis in this, so that infarction is ruled out. An exuda- 
tion of cells, mostly polynuclears and fibrin, is marked throughout 
the section. Collections of large endothelial cells of the phagocytic 
type, containing dark brown pigment of hemosiderin, are seen. . 

Another section from the lung shows a fibrous pleural surface, tlie 
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lies in close relationship to the trachea, the lumen of which it has 
narrowed. 

The left lung has a dark bluish color, more blue in the dependant 
portion, and has a boggy feel. Upon section, frothy blood-tinged 
fluid exudes. Just beneath the tumor in the upper portion of the 
lower lobe there is a triangular raised area, which upon section is 
dark and granular, presenting a line of lighter demarcation. 

The heart was removed in the mass with both lungs and the 
tumor. The pericardium contains 50 c.c. of a clear serous fluid. 
The heart is small, rather distinctly bronzed, with remnants of the 
subepicardial fat along the coronaries and the septse. The coronary 


Fig. 3. — The brain presents a small nodule on the convex surface of the left cerebrum 
just behind the paracentral lobule. (Original.) 

vessels are engorged and blue. The epicardium shows numerous 
white lines of thickening. The left ventricular wall measures 1 cm. 
The musculature is pallid and soft, and there are streaks of yellow 
here and there. The aortic valvular orifice measures 7 cm.; valve 
leaflets are thin, with some adhesions at the angles. The mitral 
orifice measures 9 cm.; valve leaflets are thin except at the attach- 
ment of the chord® tendin®. The latter are thin and lengthened 
out and the papillary muscles short and thin. The right ventricular 
wall measm-es 3 mm. and the tricuspid orifice 14 cm.; the leaflets 
are thin. The pulmonary orifice measures 7 cm.; the leaflets are 
thin. 
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can against the cartilage. Tlie same type and grouping of the cells 
are seen, with the exception that there is not the extensive necrosis 
as seen in the primary tumor. 

4. The peribronchial lymph node shows an increase in original 
fibrous tissue. The infiltration by the tumor is Avide-spread through- 
out the node, especially the central part. 

5. In the heart the epicardium is thin. The section has not 
included a milk plaque. The subepicardial fat is decreased. The 
coronary vessels are injected and show throughout some thickening 
of their walls. There is a very slight increase in the fibrous tissue of 
the intermuscular septa?. The cardiac muscle has lost a good deal 



Fig. 5. — To the loft of a cartilaginous ring of the trachea is the congested mucosa 
with swollen and desquamated epithelium; to the right the tumor has grown up to 
the perichondrium. (Photomicrograph, original.) 


of its structure, the fibers being thin, pale staining, and fragmented; 
the striations are poorly defined; numerous small vacuoles are 
present, the nuclei are mostly small and pyknotic, and there is very 
little tendency to a deposition of rayohemoglobin. 

^6. The aorta, taken from the abdominal portion, shows the 
changes described above in connection with the tumor. If there is 
really any change, fibrous replacement here is more marked and there 
is a general contraction of the coats, so that the width of the aorta is 
relatiA’-ely less than usual. 

7. In the liver there is a tendency for the structure to be open, due 
probably to fixation. Many of the red blood cells in the section have 
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alveolar walls tliin, spaces in places collapsed, in others widely 
dilated and rupturing into one another. There is a moderate anthra- 
cosis in this part of the lung. Here (Fig. 6) the spaces are filled with 
a small amount of exudative material, desquamated alveolar cells, 
some round cells, and large numbers of phagocytic cells containing 
hemosiderin. Some of the spaces have dense masses of tumor cells. 
A large bronchus, which is^ dilated, shows desquamation of its lining 
cells, and contains a moderate number of polynuclears and tumor 
cells. All of the vessels are congested, and some of the smaller ones 
have ruptured. 

2. A section tlrrough the tiunor mass (Fig. 4), including the pleura, 
shows a more active proliferation of the cells of the pleura than 
elsewhere, with extension of tlrese cells along the alveolar walls, 
forming a new fibrous network. In a section of the plenra, including 
the timior and aorta, the tumor is seen to be made up of a consider- 
able grovdh of fibrous network, which is actively proliferating along 
witli the tumor growth.* This coarser network runs out into a finer 
fibrillar structure, leaving spaces which are filled up with tumor 
cells. There is one definite tjqje of cell running tlu-ough all the 
sections of the tumor. It is round, in places it is lengthened out and 
looks' like a columnar cell. In other places it is flattened out and 
looks like a plasma cell; it has a moderate amount of acid-staining 
cytoplasm and a centrally placed nucleus dark and hjq)ercliromatic 
or light and vesicular. Karyokinetic figures are not well seen. The 
cells in places group in masses, forming a .syneitial tjqje. Where 
they are round or similar to columnar epithelium they seem to be 
following the lines of embryonic vessels, so that the arrangement of 
hypernephroma is suggested. A mass of well-stained cells often lies 
in immediate juxtaposition to a group of cells which are necrotic. 
A rimderate number of round cells of the l^Tnphocjdic type are inter- 
mingled vith the tumor cells. In places the cells seem to line spaces 
as though they were trying to carry out their normal function. Where 
the tumor mass is close to the aorta it has infiltrated the adventitia 
and stopped at the median coat. This portion of the aorta shows 
a loss of the fibro-elastic tissue both in the intima and media, 
with replacement by a loose t>*pe of fibrous tissue. In the intima 
degenerative changes of a fatty nature have taken place. 

3. In a section of tumor and a large bronchus (Fig. 5), one makes 
out the mucosal lining of epithelium in places thinned and desqua- 
mated. There has been a slight submucosal injection and fibrosis. 
The glands show a moderate catarrhal diange, with the presence of 
goblet cells and mucin in their lumens. At the fibrous union of the 
cartilaginous rings the tumor cells are attempting to penetrate. 
If ulceration occurred at this point they might readily get through 
and continue to grow along tlie bronchus. Beyond the line of 
the cartilage the periclrrondrium is somewhat thickened and the 
tmnor mass may be seen growing against it— well defined, however, 
by the density of its tissue. The tmnor has penetrated as far as it 
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of the central arterioles. In the general splenic structure there are 
a few pulp cells; congestion has been marked, many of the red blood 
cells appearing as ghost corpuscles. The deposition of a golden- 
brown pigment is excessive throughout the section. 

9. In the pancreas, from the gross description, one might expect to 
find considerable fatty infiltration, but such is not the case. The 
lobules of the pancreas are widely separated from one another and 
the spaces are empty; presumably this was fluid. The general 
interstitial matrix is thin and fibrillar in character. This same 
looseness and edema is noticed in the lobules and between the 
individual acini. There is a tendency for the pancreatic cells to 
take the stain in diflerent ways; some of these fail to take the stain 
at all, and may be due to fixative faults. These cells, however, are 
quite brown in color, suggesting the blood-staining of passive con- 
gestion. In the basic stain they appear small and compact, with the 
nucleus poorly defined and fragmented. The islands of Langerhans 
are loose and consist of few cells, 

10. In the adrenals the capsule is thin; fibrous tissue trabecula 
are not excessive. The zones of the adrenal are well-marked and the 
cells take on different characteristics, so that one gets the appear- 
ance of openness throughout. Most of the cells are pale staining 
and show vacuolation described in the cortical susbtance. When the 
cells show protoplasm this is acid-stained and fragmented; the 
nucleus is small and p 3 dcnotic and the chromaphilic property of all 
the cells, even those which are ver 3 ’’ badly vacuolated, is very marked. 
This section suggests in its varied pathology that if the organs of 
internal secretion play anj'^ part in the tumor formation an example 
is here present, 

11. The kidney shows the capsule thickened, loose and edematous, 
with a tendency to penetrate. Congestion of the cortex, moderately 
advanced, is present throughout. The glomerules show the spaces 
of Bovonan dilated, capsules thickened, glomerular tufts decidedly 
thickened, compact, and containing many nuclei. The secreting 
tubules are distended, the individual cells are in a state of granu- 
larity, and have been flattened out against their basement mem- 
branes. In -other words the tubular cells are small but show a 
marked grade of cloudy swelling. The protoplasm of the cells in 
places is badly fragmented and possibly vacuolated; some loss of 
protoplasm is evident in the collecting tubules. The fibrous tissue 
of the pyramids is not increased but the spaces are open and filled 
with edema. One of the glomerules seems to be filled up with a 
small clump of tumor cells — at least the cells correspond in character 
to those seen in the sections of tumor. 

* 12. In the stomach the thinness of the wall as described grossly is 
quite apparent. This is due to a loss in the muscular coat and the 
openness due to fluid in the submucosal coat. There is a moderate 
injection of the submucosa and rather marked injection of the 
mucosa. The mucosal lining is separated from its submucosal 
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been washed out, leaving the dilated vessel spaces. Congestion has 
been more marked about the central lobular veins than elsewhere. 
Here the liver cells are filled with the brown pigment of hemosiderin. 
These cells are small. The nuclei show clearly, the protoplasm is 
granular and pale staining, and contains multiple small clear-cut 
vacuoles. In the periphery of the lobules the condition of turbidity 
and granularity may be still made out, but the vacuolization is not 
as prominent. A third section was taken in connection with the 
tumor growth. In this the tumor is more or less sharply outlined — 
not so much by fibrous tissue as by a condensation of the liver cells. 
Here the cells are compressed closely together — ^they are small, filled 



Fig. 6. — The contents from the alveolus of the lung, polynuclear, leukocytes, lym- 
phocyte, phagocytic endothelial cells, and tumor cells. (Photomicrograph, original.) 


up with a large amount of pigment, and many of them are vacuolated. 
The tumor in this situation takes on very strongly the characteristics 
of epithelial cells, the cells being attached by the base along the lines 
of fine embryonic bloodvessels. Their nuclei are very vesicular and 
karyokinesis is more often seen. In some places where these new 
bloodvessels have been cut transversely the cells are more of the 
plasma tjqie. The same tendency to necrosis in the center of these 
masses is present, as in the parent growth, 

8. The spleen shows the capsule slightly thickened, irregular and 
faint staining; the trabeculse are not prominent. The Malpighian' 
bodies are small and there is a tendency to hyalinization of the coats 
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at it from the stand-point of intestinal stasis. This, too, may explain 
the early headache; the fixation of the left vocal cord by the involve- 
ment of the recurrent laryngeal nerve; unilateral sweating by the 
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Fig. 7. — A graphic chart of the clinical signs, symptoms, and reports, with the 
corresponding autopsy findings. This method of presentation is specially useful 
for teaching purposes using lantern slides. 


involvement of the sympathetics and the tenderness o^’el• the spinal 
I'cgion posteriorly by the erosion of the vertebrae and rib are readilj’^ 
explainable. The passive congestion was produced by the pressure 
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fibrous tissue. The epithelial cells of the mucosa show varjfing 
degrees of goblet formation, with the lumina filled up with acid- 
staining mucus. 

13. The mesenteric Ijunph node shows the same tumor formation 
as characterized the peribronchial Ijmiph node. 

Id. A section taken from the tumor in the forearm shows a bit of 
the voluntary muscle along one side, with the characteristic develop- 
ment of the tumor in the nodule. The same fibrous tisssue network, 
the same islands of cells, and the same necrosis as described else- 
where. In the brain a small mass imperfectly globular, protruding 
to the surface on the median side of the left hemisphere just behind 
the paracentral lobule, friable, is about the size of the end of the 
thumb, ^^^len a horizontal section is made through the hemisphere 
this mass is found entirely loose in the brain substance, where it lies 
in a cavity. It does not extend to the lateral ventricle. A piece 
contains a clot. Endotheliomatous cells in groups are found close 
to the clot. 

The follovdng diagnoses are made from the autopsy protocol: 
A primary endothelioma of the pleura with extension to the lung, 
metastases to the mediastinum, liver, kidney, Ijonph nodes, skin, 
right radius, and dura. The lungs: chronic fibrous pleuritis, pas- 
sive congestion, hypostatic congestion edema and pneumonia, 
antluacosis, atrophy with atelectasis and compensatory emphysema. 
The heart: clironic fibrous epicarditis, chronic parenchymatous 
myocarditis with atrophy. The arteries: chronic fibrous pan- 
arteritis. The abdomen: chronic fibrous peritonitis (bands). The 
liver: passive congestion, cluonic parenchymatous hepatitis, includ- 
ing cloudy swelling, fatty metamorphosis, and hematogenous pig- 
mentation. The spleen: passive congestion with atrophy. The 
pancreas: atrophy with edema and parenchjmiatous degeneration. 
The kidney; passive congestion with chronic parenchymatous 
nephritis. The adrenals; chronic parenchjnnatous adrenalitis. The 
stomach; cluonic atrophic catarrhal gastritis. The • skeleton: 
erosion of the vertebra and third rib with fracture of the latter and 
erosion of the radius. 

In the correlation (Fig. 7) of this case one is quite able to study, 
with a considerable degree of satisfaction, the course of the disease. 
The duration was approximately one and a half years. Serious 
symptoms were present over a period of a year, with a progressing 
intensit}'. The primary growth gave the cardinal sjnnptoms of lung 
involvement, cough, expectoration, and dyspnea. Terminally the 
objective signs are easily explained by the solid mass. The roentgen- 
ray shadow is interesting. The metastases developed their symp- 
toms, especially the brain mass. The negative ej^e-grounds are- 
explained by the size of the mass. The condition of the stomach 
might in itself explain the vomiting, but many such types are encoun- 
tered at autopsy when vomiting was not present. The constipation 
is easily accounted for by the condition of the intestines if one looks 
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A Manual of PiiAraiACOLOC.Y, Adapted to the 191G U. S. 
PllARIMACOPaHA, AND ITS APPLICATIONS TO THERAPEUTICS AND 
Toxicology. By Touald vSollmann, M.D., Professor ^ of 
Pharmacology and hlateria Medica, Western Reserve University, 
Cleveland, Ohio. Pp. 901 ; illustrated. Philadelphia and London; 
W. B. Saunders Company, 1917. 

This volume, the product of a careful compilation of innumer- 
able references and facts established clinically and exiierimentally, 
affords an excellent source for either reference or study. It is, 
indeed, an ambitious undertaking and one commensurate with 
the extensive development of theoretical and practical pharma- 
cology. A great mass of minute details are presented, far too great, 
in fact, to memorize; but their presentation is clear and concise 
and where points are still in dispute, recent studies by various 
workers are briefly offered, the decision of the correct interpretation 
of the points at issue frequently being left to the reader. The refer- 
ences, especially to the recent literature, are well selected and 
numerous, as is revealed by an unusually extensive bibliography 
at the end of the book. 

As the author states in the preface, it has been his purpose to 
present, without confusion, the broad conceptions and generaliza- 
tions, as well as the detailed conclusions comprised in pharmacology. 
With this end in view, the nature of the book is as follows — large 
print is interspersed with small, the former giving a connected and 
concise statement of the essentials of pharmacology as offered by 
any good text-book on the subject, Avhile the latter, i. e., the small 
print, contains more detailed data for consultation and is replete 
with references to the literature. The liberal use of side headings is a 
distinct advantage. 

In revising the text-book of pharmacology, the enlargement 
required the separation of the laboratory guide in pharmacology 
which has appeared as a companion volume. This separation offers 
several advantages at once apparent to the reader. The discussion 
of the many drugs of slight importance has been curtailed, more 
space thus being left for the fewer drugs of greater value. 

There are no numbered chapters in the book, the first part of 
which is allotted to tlie elementary principles of pharmacology. 
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on the vena cava and the myocardial changes, while the pressure on 
the aorta resulted in a marked constriction. Under ordinary cir- 
cumstances one would expect to find at least some evidence of a 
left-sided hypertrophy of the heart, and it may be said, I think cor- 
rectly, that the factor nutrition lacking in this case not only did not 
permit an hj^ertrophy but actually was in part responsible for an 
atrophy. The presence of a mucopurulent sputum with a negative 
tubercle bacillus would seem to be especially significant. 

From the pathological point of view we are dealing with a primary 
grovd;h of considerable size, showing wide-spread yet slow multiple 
metastases. In studying these slides I cannot get away from the ' 
idea of an association of this tumor with a specific inflammation. 
The tj-pes of cells, their great individual variation, their groupings 
with a tendency to necrosis, marked evidences of simple inflamma- 
tion, all lead me to one idea that this pathological complex has many 
of the features of a specific inflammation. The cells group them- 
selves in places much like glandular epithelium; in these parts con- 
nective tissue is profuse. In other places large groups of cells collect 
in masses with almost no connective-tissue framework. Here often 
blood channels are made out of the cells and large areas are necrotic. 
The cells in the metastatic nodules are more characteristic of the 
endothelial tj^ie, but here the gross lesions very closely resemble 
carcinoma, as in the liver. On the other hand the brain nodule 
might have been a primary tumor arising from the dura. 

From a study of the tj^es of cells found in the bronchi I would 
suggest the possibility of making a tentative diagnosis clinically 
from the examination of the sputum. • 

Conclusions. 1. Primary endothelioma of the pleura is rela- 
tively rare and from the literature occurs as a single tumor or as 
multiple nodules. Progressive loss of weight, dyspnea, and fluid in 
the chest are the most common sjTnptoms. The tumor shows an 
endothelial type of cell with epithelial groupings hence, often, the 
name endothelial cancer. 

2. Clinically this case was of seventeen months’ duration. The 
patient presented loss of weight, weakness, cough, expectoration, 
headache, vomiting, gastro-intestinal sjTnptoms, chest signs of con- 
solidation, roentgen-ray shadow over the primary grovUi, metas- 
tases, palpable lymph nodes, palpable liver vdth nodules, fixation of 
the vocal cords, negative sputum and Wassermann, and secondarj' 
anemia. The case terminated in a nephritis, cardiac failure, 
Jacksonian convulsions, and hemiplegia". 

3. Pathologically there was one large primary mass arising from 
the pleura, composed of endothelial cells in various types and arrange- 
ments, with extension to tlie lung, bronclual Ijnnph nodes, trachea 
and brondii, and compression of the aorta. Metastases followed to 
tlie liver, kidney, Ijunpli nodes, abdominal skin, right radius and 
brain, with erosion of the spinal bony coliunn and fracture of a rib. 
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The problems of impaired functions are thus 'introduced and their 
correction by therapeutic agents suggested. 

Additional optional experiments are offered. The arrangement 
of the exercises throughout is clear cut and concise. Introductory 
remarks, explanatory notes, numerous illustrations and diagrams 
add to the value of the book to the student. For the instructor, 
several features contribute to its usefulness, among which may be 
mentioned the systematic arrangement throughout, the technical 
references and the contents of the appendix at the end of the book. 

A. H. H. 


The Healthy Girl. By Mrs. Joseph Cunning, M.D., and 
A. Campbell, B.A. Pp. 190; 23 illustrations. London: Oxford 
University Press. 

The attempt of the authors is laudable, “To help the girl who is 
leaving school and learning to face life, to understand the most 
important circumstance she is likely to encounter herself.” To a 
certain extent a growing girl might read this book with profit, 
although it is written in a manner which would be more capable of 
interpretation and benefit to mothers and teachers. 

Elementary anatomy and physiology are entered into, in order to 
explain the nervous system and digestion; as well as the bad effects 
of posture and lack of exercise. There are chapters on Work and 
Best; Pi’esh Air and Breathing; Bad Habits; The Open-air School 
and Menstruation. In the chapter on Teeth the authors go a little 
too far, or rather are perhaps not sufficiently discursive, when they 
leave the impression that all osteo-arthritis, gout, neuritis, etc., are 
due to pyorrhea and decayed teeth. The statement is made that 
nem’asthenia is due many times to unhealthy condition of the gums 
and teeth. The reviewer is of the opinion that in a book ostensibly 
written for the lay public, it would be better not to make statements 
such as the above, unless they are qualified. 

Altogether the book is readable, although not remarkable, and 
may serve a useful purpose. A. G. M. 


Modern Methods op Treating Fractures. By Ernest W. 
Hey, the Bristol General Hospital, etc. Pp. 286. New York: 
William Wood & Co. 

The interesting introductory chapter entitled the Myths of 
Yesterday and the Problems of Today deals with general considera- 
tions of fractme treatment and emphasizes the disadvantages of 
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following which a general discussion of the treatment of disease 
is offered. Next the various drugs in their respective groups are 
considered, the space allotted to each being governed by the impor- 
tance of the drugs discussed. Aside from those arranged in groups, a 
great many other drugs of minor import are briefly described. 
Certain portions of the text of the United States Pharmacpoeia 
are inserted. At the back of the book will be found an appendix 
presenting a tabulation of average doses, a check list for the 
studj^ of preparations and an extensive bibliography. 

This volume has a large sphere of usefulness not only as a text- 
book, but also as a reference to the pharmacological literature. 

A. H. H. 


The International Meuical Annual, 1916. Pp. 735; 66 illus- 
trations. New York: William Wood & Co. 

It would seem that too much has been attempted for a book of 
this size. To attempt to mass together the important literature of a 
year on all branches of medicine is, of course, an enormous under- 
taking. Certain subjects are considerably slighted, notably pedia- 
trics. The war has greatly diminished the output of ordinary 
European medical work, although it has resulted in much vTiting 
on war surgery. This is thoroughly covered in the Annual. The 
reviewer believes that if books of this type are used at all they 
should be separate volumes on definite specialties. A. G. M. 


A Laboratory Guide in PnARiiACOLOGY, Adapted to the 1916 
U. S. Pharjiacopceia. By Torald Sollilvnn, M.D., 
Professor of Pharmacology and Materia hledica. Western Reserve 
University, Cleveland, Ohio. Pp. 355, illustrated. Philadelphia 
and London: W. B. Saunders Company, 1917. 

This book, a companion imlume of the author’s Manual of 
Pharmacology, has for its purpose the familiarization of the student 
with the more important facts of pharmacology by way of observa- 
tions obtained at first hand in the laboratory. The volume is 
divided into two parts. Part I is devoted to the essential features 
necessarj'^ to the medical student and includes a series of pharma- 
ceutic and toxicologic exercises arranged for a course of thirty 
working periods of turn to three hours. Part II consists of a series 
of experiments on animals, affording a direct means for the student 
to observe the pharmacologic action of the more important drugs. 
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of pliysiology so that the metliod employed may be selected with 
reference to the type and temperament as well as the pathologic 
condition of the patient. He gives an adequate description of the 
more important general anesthetics and the apparatus for their 
administration. The chapter on spinal anesthesia is too brief to be 
of much value. There are many useful hints for dealing with certain 
special operations. The volume is fairly well illustrated and is 
printed in large type. It is written for the student and practitioner 
and is especially to be recommended to dentists, since the author 
has paid particular attention to the technic of anesthesia for dental 
operations. , One could take exception to the practice of touching 
the cornea to observe the corneal reflex as being unnecessary and 
dangerous. The work is essentially a practical treatise based on 
accurate observation and large experience. G. M. L. 


Epidemics Resulting from Wars. By Dr. Friedrich Prinzing. 
Edited, by Harald Westergaard, Professor of Political Science 
in tlie University of Copenhagen; Member of the Committee 
of Research of the Division of Economics and History of the 
Carnegie Endowment for International Peace. Pp. 346. Oxford ; 
At the Clarendon Press, Humphrey Milford. 

The stated purpose of the Division of Economics and History 
of the Carnegie Endo^vment for International Peace is to '^promote 
a thorough and scientific investigation of the causes and results of 
war.'’ Its members consist of statesmen, publicists, and economists. 
At a conference of tliis division in Berne, Switzerland, in 1911, 
thirty-seven questions and problems were drafted for extensive 
investigation, and it is stated that these are to be “discussed 
scientifically, and, as far as possible, without prejudice either for 
or against war.” It is not obligatory that the members of this 
division shall make these investigations themselves, but that they 
shall select competent collaborators who shall present reports in 
the form of books or monographs. These reports must be read 
and edited bj’' a member of the division, and are published upon his 
recommendation. 

The monograph under review treats of the results of war from 
a point of view that is quite interesting to medical men and one 
that has not been sufficiently emphasized before. It shows that 
until recent times tlie greatest cost of life in war has not been from 
fatalities in battle or from disease among the soldiers, but from 
epidemics among the civil population. Emphasis is placed upon 
the epidemics associated with the Thirty Years’ war and their 
important part in Germany’s prostration afterward, the deaths 
from typhoid, smallpox, and dysentery in our civil war, the smallpox 
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treatment by immobilization alone as formerly practised, and 
states that the modern problem is to secure perfect joint action 
and to preserve the full vitality of the circulation and neuromuscular 
apparatus. The keynote of the book is the author’s aim to show 
that as occasion requires there should be brought mto service the 
newer methods: (1) massage and mobilization, (2) extension 
methods, and (3) operative methods rather than to regard them as 
rival systems. His method of double transfixion offers a distinct 
advance in extension treatment. An excellent chapter on operative 
treatment is based upon experimental work done by the author 
with the assistance of grants made by the Science Committee of 
the British Medical Association. After describing the technic of 
operative treatment as applied to patients he deals with certain 
special fractiu-es, with due attention to mechanical accuracy and 
efficienc3^ 

The illustrations of the results of experimental work are especially 
commendable. The book is m-itten in precise style and with 
convincing clearness. It is worthy of careful reading by experienced 
surgeons, since it is indeed “modern,” and is based upon a large 
amount of clinical and experimental study. G, M. L. 


Candy IMedication. By Bernard FantuS, Professor of Pharma- 
cology and Therapeutics, College of hledicine. University of 
Illinois. St. Louis; C. V. Mosby. Company. 

Those who are called upon to treat children often encounter 
the child who refuses medication. Again, some drugs are obnoxious 
to any child. Dr. Fantus tells us how to give many drugs (indeed, 
many more than most of us will use) in an attractive and palatable 
manner. The method of preparation and dispensing as described 
is not difficult, and is well worth while knowing. The book contains 
a rather elaborate formulary. A. G. M. 


A Manual of Surgic.vl Anesthesia. By H. Bell.xmy Gardntsr, 
Honorary Anesthetist of the King George Hospital, etc. Second 
edition. New York: William Wood & Co. 

The author has in part rewritten this book for the second edition 
and has added several new chapters. He gives a history of anes- 
thesia, a chapter on cardinal principles in which he emphasizes the 
importance of avoiding anaxemia and properly makes this the kej^- 
note of tlie entire volume. In subsequent chapters the phenomena 
of anesthesia are fully described and considered from the standpoint 
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Index of 458 Postmortems of the Insane. Number 1181 to 
1638. By Charles J. Swalm, M.D., and Abraham L. Mann, 
M.D. Volume II. 

This is the second volume of indexes of the autopsies of the insane 
in the State Hospital for the Insane at Norristown. It is interest- 
ing as a statistical study of brains and some spinal cords in the 
various types of insanity. In Part II there is a valuable index of 
different brains in the various types of insanity and a classification 
of anatomical lesions other than those found in the brain and spinal 
cord. . T. H. W. 


Notes on the Causation, of Cancer. By the Hon. Hollo 

Russell. With a preface by Dr. Dawtrey Drewitt. Pp. 116. 

London: Longmans, Green & Co. 

This book, published by the author’s wife and issued post- 
humously, is a continuation of Mr. Russell’s statistical studies, 
particularly in the direction of food consumption, a subject in which 
he shows a strong leaning to vegetarianism. He starts out with a 
premise that there is no single cause of cancer but that irritation 
and injury are the causes. The injury may be mechanical or toxic, 
and he lays great stress upon local injury, as in pipe-smoker’s lip 
cancer or tar-worker’s skin tumors. The burden of this work, 
however, is to show that the principal causes of cancer are alcohol, 
tea, coffee, excessive eating, condiments, sour food (vmegar, wines, 
and cider), very hot food and drink, putrefying food, and, last and 
least, parasites. 

The arguments supporting the contentions are stated fiatly and 
Mthout submitting them to a critical analj’^sis, although there is a 
considerable show of seeming analysis. The book is not a great 
addition to the literature of neoplasms, as the methods used are 
perilously near those of the unreasoning protagonist. H. F. 


Modes of Research in Genetics. By Raymond Pearl, The 

Maine Agricultural Experiment Station. Pp. 182. New York: 

Macmillan Company. 

In this little book of five chapters is reprinted material which the 
author has brought together from a number of sources to meet the 
needs of those who have found merit in the original presentation and 
desire to make use of the methods and conclusions in their teaching. 
The subjects thus considered are the current modes of research in 
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epidemic following the Franco-German war, and the death rate 
in besieged cities, as Paris, where it was in 1870-1871 three times 
normal, and Port Arthur. Until comparatively recent times the 
plague and typhus were the most common of the pestilences of war, 
although cholera, dysentery, typhoid fever, and smallpox have 
contributed largely to many mortality lists. 

The work is scientific, good reading, quite interesting historically, 
and is the statement of another point against war. T. G. M. 


Nerve Injuries and Shock. By Captain Wilfred Harris, 

R.A.M.C., Physician to St. Mary’s Hospital, London. Pp. 127. 

London: Oxford Med. Press. 

This book is written for the physician, rather than for the sur- 
geon. It is of particular value to him who has to deal with cases 
of nervous exhaustion, neurasthenia and functional paralysis of 
various kinds. G. M. L. 


Surgery of the Head. By INLajor L. Bathe Rawung, R.A.M.C., 

Surgeon and Senior Demonstrator of Operative Surgery, St. 

Bartholomew’s Hospital, London. Pp. 150; 31 illustrations. 

London: Oxford Med. Press. 

The subject of head injuries is covered in a clear and practical 
description of applied anatomy, sjunptomatology of the various 
traumatic lesions, and the generally approved methods of treat- 
ment. The chapter on operative technic could have been ampli- 
fied with advantage.- Present-day warfare demands particular 
• attention to the surgery of the jaws and orbit, and the author 
could have described more fully some of the work that is being done 
in this field with brilliant results. G. M. L. 


Malay Poisons and Charm Cures. By John D. Gimlette, 
M.R.C.S., L.R.C.P., Residency Surgeon of Kelantau, One and 
Protected, Malay States. Pp. viii, 127. London: J. & A. 
Churchill. 

This little book is a materia medica of the remedies and destruc- 
tive poisons employed by the native “medicine men” of Malay 
and particularly of Kelantau. With his descriptions of the various 
medicaments and charms the author has given the local supersti- 
tions and translations of some of the native incantations. J. H. A. 
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The Retinitis of Arteriosclerosis, and its Relation to Renal Retinitis 
and to Cerebral Vascular Disease. — R. Foster Moore (Quart. Jour. 
Med., X, p. 29, 37-38) reports his studies upon the retinal findings 
in 44 patients admitted to St. BartholomeA^’s Hospital suffering from 
cerebral vascular disease, and G6 cases which came to the Mooj-field’s 
Eye Hospital complaining of visual disturbances. The patients from 
St. Bartholomew’s have not been traced, as they were already the 
subjeets of cerebral disease, but 59 of the 66 patients seen at the Moor- 
field’s Eye Hospital Jiave been followed carefully for the development 
of cerebral vascular lesions. His observations, carried out in minute 
detail, lead him to recognize three varieties of retinal disease, all of 
which may occur in the same patient, but which usually appear sepa- 
rately, and have very different prognostic values. These' three types 
of retinal disease are.- (1) Retinal arteriosclerosis, in which the vessels 
of the retina appear tortuous, irregular in the size of their lumina, 
with obstruction of the blood flow in the veins where they are crossed 
by arteries, and other signs not so important. Hemorrhages also 
occur frequently in the retina. (2) Arteriosclerotic retinitis, in which 
the evidences of retinal arteriosclerosis are present usually in an 
advanced state, but in which are added exudates into the retina, which 
appear as small white dots usually scanty in number and often affecting 
only one eye (45 per cent, of the 31 cases). This is really an advanced 
degree of retinal arteriosclerlsis. (3) Renal retinitis, in which the 
arteriosclerotic changes are slight or absent, and large white patches of 
exudate, with edema and not infrequently detachment of the retina, are 
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genetics, biometric ideas and methods in biology, nature of statistical 
knowledge, problems of inbreeding, genetics and breeding. The 
compilation is timely and would be very useful to any one con- 
cerned in the study of any biological problem where statistical 
methods are used. Rarely would the medical man find application 
for the methods elaborated, but many conclusions have their 
significance for him. hlcC. 


I 

Psychology and Mental Diseases. A Hand-book of Psy- 
chology AND Mental Diseases. By C. B. Burr, M.D., 
Medical Director of Oak Grove Hospital (Flint, Michigan) for 
Mental and Nervous Diseases. Fourth edition, revised and 
enlarged, with illustrations. Philadelphia and London: F. A. 
Davis Company. 

In this small volume the author has approached the subject 
of mental diseases by the psychological route. It is a revised edition 
and is intended as a primer for attendants and nurses insofar it 
should serve its purpose. The chapters on nursing and handling 
of mental cases are excellent. ' S. L. 


Children. Their Care and Management. By E. hi. Brock- 
bank, M.D. F.R.C.P., Honorary Physician Royal Infirmary, 
Manchester. Pp. 259. London: Henry Frowde, Hodder & 
Stoughton. 

The work belongs to the category of “books for the mother” 
in which the attempt is made to instruct in the rudiments of 
nursery hygiene and dietetics. 

The author wisely lays little emphasis on disease, but restricts 
himself largely to a consideration of the needs of the average 
normal child. Important as is an appreciation of the danger 
signals of illness, the note of alarm can be struck so loudly as to 
cause infinite worry to the mother and consequent harm to the 
child. 

In the present volume the instruction is well -within the limits 
of lay comprehension, sensible and reasonably safe from criticism. 
That all the statements and advice would meet ndth unqualified 
approval is, of course, more than could be expected. For the 
mother who is thro-nm on her own resources, such a book -nnll 
prove of real help, but no book can take the place of experience 
or of advice and actual demonstration by a competent physician 
or nurse. A. G. M. 
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nfilis, 73; Tctramitus mesniii, 90; Trichomonas, 45; Cercomonas, 9. 
Coccidia were found in IS eases. The author states that the bacillary 
dysenteries were predominant types, and observes tliat the compara- 
tively few cases of acute amebic dysentery were interesting in view of 
the fact that many of the troops present in the Salom'ka area had been 
either in Egypt or Gallipoli and were Entameba histolytica carriers. 
The amebic cases were treated with 1 grain of emetin administered 
hypodermicall.y every day for twelve days, The coccidia usually 
disappeared from the stools in a few days, but the lamblia and tetrami- 
tus infections were the most difficult to get rid of. Calomel, bismuth, 
salol, turpentine, thymol, emetin and Dale’s double emetin were 
given by mouth with no result, and rectal irrigations with quinin, 
turpentin and eusol were also without effect. 


SURGEEY 


UNDER THE CHARGE OF 

T. TURNER THOMAS, M.D., 

associate professor of applied anatomy and associate in surgery in the 

UNIVERSITY OF PENNSYLVANIA; SURGEON TO THE PHILADELPHIA GENERAL 
HOSPITAL AND ASSISTANT SURGEON TO THE UNIVERSITY HOSPITAL. 


The Practical Application of the Wassermann Test in the Diagnosis 
and Control of Treatment of Syphilis. — Craig (Am. Jour. Syph., Jan- 
uary, 1917, p. 192) says that the figures here given and the conclusions 
arrived at are based upon the results of 35,000 Wassermann tests 
personally performed and that the same technic has been employed 
in making all of these tests ivith the exception that, during the past 
tv'O years, cholesterinized antigens have been used as well as antigens 
prepared from syphilitic fetal livers. As a result of his studies of these 
cases in the army the following deductions are made concerning the 
interpretations of the results of the Wassermann test: If the diseases, 
other than syphilis, that sometimes have given a positive, result with 
the Wassermann test, can be excluded, a double-plus (four-plus of 
some writers) reaction is diagnostic of syphilis. Under such conditions, 
Craig considers this type of reaction as absolutely specific, whether 
symptoms are present or not, or whether there is or is not a history 
of infection. Under the same conditions, a plus reaction (tliree-plus 
or two-plus of some writers) may, in primary, tertiary, and latent 
infections be regarded as diagnostic, provided there is a clear history 
of infection, or suspicious clinical symptoms are present. In the 
absence of either history or clinical symptoms a plus reaction should 
not be regarded as diagnostic of the disease. A diagnosis of syphilis 
should never be made upon a plus-minus reaction. Many perfectly 
normal individuals give this type of reaction and it is of no value in the 
diagnosis of the disease except that it should be considered as negative. 
A single negative reaction, where there is no history of infection and 
where symptoms are not present, is of considerable value as a corroU- 
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observed. This is the type seen most frequently in clxronic parenchy- 
matous nephritis. ' In the chronic interstitial types the patehes of 
exudate are smaller, the star figure about the macula is more frequent 
and hemorrhages in the retina are more extensive, while the arterio- 
sclerotie changes in the retina are more marked. The author believes 
tliat in renal retinitis there is a toxic element added to the arterial 
cause of the retinal disease. The large white patches or “cotton-wool 
spots” seen in tliis affection never appear in arteriosclerotic retinitis. 
After a careful analysis of tlie 110 cases the author concludes that in 
the group of cases, 35 in number, showing only retinal arteriosclerosis, 
the mortality is lower, the ineidence of gross cerebral vascular disease 
is less, and the blood-pressure is lower than in the cases, 31 in number, 
showing the changes characteristic of arteriosclerotic retinitis. Of 
the 44 cases admitted to the hospital suffering with gross cerebral 
vascular lesions 30 per cent, had no changes in the retinae, 27 per cent, 
showed the changes of retinal arteriosclerosis and 43 per cent, had the 
characteristic retinal pictm-e of arteriosclerotic retinitis. Thus 70 
per cent, of the cases showed changes in the retinal vessels. Following 
up the cases from the Moorfield’s Eye Hospital 27 are known to have 
died and tlie cause of death was ascertained in 26, 12 or 46 per cent, of 
the deaths resulting from a gross vascular cerebral lesion. Forty-six 
patients from the 66 included in his cases have been followed, and 21 
or 46 per cent, are knoum to have developed gross cerebral lesions. 
Eighteen of the remainder are still alive so that tlie above proportion 
will be added to as time passes. The patients with arteriosclerotic 
retinitis live longer than the average patient showing renal retinitis, 
and, as can be seen, the percentage of deaths from cerebral vascular 
disease is much greater than that in renal retinitis, in which the average 
death is from “uremia” within about two years. Therefore the 
autlior feels that there is a form of retinitis which is associated with 
severe general arteriosclerosis, is secondary to local retinal vascular 
disease, and may be only incidentally associated with disease of the 
kidney, its ophthalmoscopic character, its significance and its prognostic 
value being largely distinct from the corresponding features of renal 
retinitis. The cause of death is referable to disease of the vascular 
system and not of the kidney, and the patients usually live somewhat 
longer than tliose suffering from so-called renal retinitis. 

Intestinal Protozoa in Salonica War Area. — ^Lieutenant W. Roche, 
in his report to the Medical Research Committee {Lancet, 1917, cxcii, 
297) gives the results of 1425 examinations of the stools of 893 cases 
of diarrhea and dysentery occurring among the troops of the Salonica 
war area. These cases occurred during the months of August, Septem- 
ber and October, 1916, and the author makes the observation that the 
incidence of diarrhea and dysentery is proportional to the number of 
flies, decreasing during cold weather and very hot, dry weatlmr during 
which times the flies are also diminished greatly, and increasing again 
as the flies increase in warm, moist weather. In the 893 cases non- 
pathogenic amebse were found in 81 cases, and amebse which were not 
identified because of lack of time in 39 cases. Entameba histolytica 
was found in 37 cases; Emtameba minuta in 47 cases. Flagellate 
protozoa were found in 217 cases dudded as follows; Lamblia intesti- 
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respect, both by the Rideal-Walker and the “antiseptic” test. These 
new mercury compounds also cxliibit a greater destructive influence 
upon trypanosomes than does mercuric chloride. Some of these com- 
pounds have shown a lower toxicity than mercuric chloride. 


THEEAPEUTICS 


UNDER THE CHARGE OF 

SAMUEL W. LAMBERT, M.D., 

PROFESSOR OF CLINICAL MEDICINE IN THE COLLEGE OF PHYSICIANS AND 
SURGEONS, COLUMBIA UNIVERSITY, NEW YORK. 


The Relation of the Acid-base Equilibrium of the Body to Carbo- 
hydrate Metabolism and its Application in Human Diabetes, — Under- 
hill {Jour. Am. Med. Assn., 1917, Ixviii, 497) states that the ingestion 
of large doses of sodium bicarbonate has a marked influence in decreas- 
ing glycosuria in severe diabetes, and in mairitaining the diabetic indi- 
vidual in a state of comparatively good health and vigor. Tlus effect 
is ascribed to the neutralization of the exogenous and endogenous 
acid of the organism. In mild diabetes there is evidenee that carbo- 
hydrate tolerance may be significantly increased by large doses. Fin- 
ally, these conclusions are in harmony with experimental facts con- 
cerning the relation of acid-base equilibrium of the body to carbohydrate 
metabolism. 


The Treatment of Pneumonia by Optochin. — Chesney {Netv York 
Med. Jour., 1917, cv, 234) said that there was no doubt that ethyl 
hydrocuprein, or optochin, as it is' known commercially, exerted 
a curative action in pneumonia. Optochin is a derivative of 
hydroquinone and was first demonstrated by Morgenroth and his 
co-workers, to have a specific inhibitatory action on pneumococci in 
the test-tube. Wright showed that the blood serum of patients who 
had received the drug was also bactericidal for pneumococci. In order 
to determine the time of appearance of the bactericidal action in the 
blood, specimens of blood were obtained from patients before and 
after the administration of optochin. The bactericidal activity of the 
serum was tested by the plate method upon actively growing cultures 
of pneumococci and the results showed that a bactericidal effect on 
the pneumococci was obtained if they were given an amount of the 
drug represented by 0.024 gram per Idlogram of body weight for 
twenty-four hom’s. The time of appearance of the bactericidal action 
of the drug was shortened provided the first dose was relatively large 
and was followed at intervals of not more than tliree hours by smaller 
amounts. Thus, for an individual of average size the amount admin- 
istered in twenty-four hours was 1.5 grams, and during the first twenty- 
four hours the best method of regulation was to give an initial dose of 
0.45 gram following it at intervals of tlrree hours by individual doses 
of 0.15 gram. During the second period of twenty-four hours the 
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orative sign of the absence of syphilis, but where there is any suspicion 
that the disease may be present it has very little value in excluding 
syphilis. It is only when a negative reaction is repeatedly obtained 
over a long period of time that it can be considered as good evidence of 
the absence of sypliilis, and even then the spinal fluid should be tested 
and a provocative Wassermann test should be made after the reaction 
has remained negative for at least a year vuthout treatment, and if 
this is negative, the spinal fluid should be tested. 


The Advantage of Pyelotomy Drainage for Nephrotomy Wounds. — 
Keyes {Jour. Urol., 1917, i, 91) saj's that a tradition has been handed 
down from the early days of Iddney surgery warning us that incisions 
of the kidney pelvis heal badly. This tradition doubtless had its 
origin in the slow healing or permanent fistulre resulting from simple 
drainage of the widely distended pelvis of a hydronephrotic kidney. 
During the last decade we have learned that; the kidney pelvis heals 
fully as well as the kidney parenchyma if tliere is no obstacle to the 
outflow of urine. On the other hand he has found unexpeetedly slow 
healing in a number of nephrotomy wounds. They have sometimes 
continued to discharge urine two or tlrree weeks or more, even when 
there was no very e\ddent obstruction to the outflow of urine. He does 
not recall, however, any slow healing pyelotomy wounds. During 
the past six months he has thrice opened the kidney parenchyma for 
the extraction of stone, and then deliberately inserted a probe into the 
kidney pelvis, and upon this opened the pelvis widely, inserted a rubber 
tube there for drainage, and closed the parenchyma by suture. Each 
one of these cases healed witli the promptness characteristic of a 
pyelotomy. It seems, therefore, possible, not only that pyelotomy is 
to be preferred to neplirotomy for extraction of stone, etc., when this is 
possible, but that when nephrotomy is done it may seem -wiser to suture 
the incision in the Iddney parenchyma and to drain tlirough a counter- 
incision made in the kidney pel-vis. 


Chemotherapy of Mercurial Compounds. — Schamberg and Kolmer 
{Am. Jour. Syjrli., 1917, i, 1) say that in the test-tube salvarsan exhibits 
a greater destructive influence on animal parasites, and mercury a 
greater destructive influence on vegetable parasites. Salvarsan is a 
powerful trypanocide and a feeble bactericide; mercury is a powerful 
bactericide and a relativelj’^ feeble trypanocide. Trypanosomes appear 
to react chemotherapeutically in a similar manner. Medicaments 
which have a destructive effect upon the former, likewise appear to 
exert a similar influence upon the latter. There is strong presumptive 
evidence that chemical substances which are capable of destroying 
ti-ypanosomes in the animal body, exert a favorable influence in syphilis. 
Their laboratory experiments on trypanosomes and spirochetes point 
to a greater selective affinity of salvarsan for the Spirocheta pallida 
than is possessed by mercury. Mercuric chloride has a much greater 
organotropic effect than salvarsan; in their experiments mercury was 
fifty times more toxic for white rats than salvarsan. A group of new 
mercuric compounds has been prepared by them which far transcend 
mercuric chloride in their bactericidal power in the test-tube. One 
new compound has shown itself thirty times more powerful in this 
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The Treatment of Diabetes Millitus by Prolonged Fasting. — Cum- 
MIDGE {The Practitioner, 1916, xcvii, 414) holds the view that, while 
Allen’s method is the best form of treatment at present available for 
cases of diabetes millitus of the acute or subacute types, it must not 
be concluded that it is an easy road to a cure, or that it can be used 
indiscriminately in all cases in which reducing substances are passed 
in the urine. Many cases of chronic glycosuria particularly in elderly 
people, do as well without, as with prolonged fasting, if the protein and 
carbohydrate of their diet is carefully adjusted to their metabolic 
capacity, and with much less discomfort to themselves; while cases of 
pseudolevulosuria improve more quickly when placed on a diet consist- 
ing of dextrinized starches and vegetables when there is mixed dextro- 
suria and pseudolevulosuria. An alternating diet gives good results 
but a preliminary fast is helpful in controlling the dextrosuria, and is 
advisable if dextrose is the prominent reducing substance in the urine. 
Before adopting the treatment by prolonged fasting, it is wise to make 
\ sure, therefore, that the patient will not benefit as much or more from 
some less trying method. The lustory of tlie case, the clinical condition, 
and the results of a complete analysis of the urine, collected for the 
second half of a forty-eight hour period, during which a test diet of 
known composition has been taken, controlled by several estimations 
of the sugar content of. the blood and determinations of the alveolar 
carbon dioxide, should all be considered in arriving at a conclusion. If 
it is decided that Allen’s method is likely to give the best results, it 
must be borne in mind that the fast is only a preliminary to the more 
difficult and delicate task of adjusting the diet to the patients defeetive 
powers of metabolism and promoting sufficient nourishment to keep 
him reasonably efficient and comfortable. 


The Therapeutic Eesults of Parenteral Injections of Protein in Eye 
Affections. — ^Frienlander {Wien. klin. TVchnschr., 1916, xxix, 1329) 
reports 42 cases of severe trachoma treated by intramuscular injections 
of 10 c.c. of milk with marked beneficial effect. The interval between 
injections was never less than forty-eight hours, and in the more chronic 
cases that yielded stubbornly to the treatment the injections were four 
days apart. The injection was almost invariably followed by a chill 
and sharp rise of temperatirre, and the succeeding injection was not 
given until the entire subsidence of this reaction. He reports in detail a 
few of the typical cases treated on tliis plan and is convinced that the 
epidemic of trachoma was promptly checked by the injections. 


Diagnosis and Clinical Characteristics of Gout. — ^Pratt {Boston Med. 
and Surg. Jour., 1916, clxxv, 925) says tliat the prompt relief from pain 
produced by colchicum in gout is so striking that many have asserted 
that this drug is as specific in gout. It is certainly an aid in diagnosis, 
as colchicum does not have such a marked effect in relieving the pain 
in acute rheumatism or in other conditions which may be confounded 
with gouj;. Salicylates rarely have any marked effect in controlling the 
pain of acute gout. The relief from the severe pain of gout by atophan 
is even more striking than that produced by colchicum. Its value in 
diagnosis is probably less, as it often is of considerable aid in checking 
the pains of non-gouty arthritis. 
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drug could be given in 10 doses of 0.15 gram. It was best given in 
capsules. The hydrochloride was much more readily absorbed than 
the base and hence was to be preferred. The oral route of administra- 
tion had been found to be more satisfactory than the intramuscular 
route, since the bactericidal action appeared in the patient’s serum 
much more quickly when the drug was given by mouth. One draw- 
back was the toxicity of the drug. These toxic symptoms are chiefly 
referable to the ear and eye. In all the cases of pneumonia treated 
with this drug and reported in the literature, one instance of perma- 
nent blindness had resulted and temporary impairment of vision in 
about 4 per cent. In a total of 786 cases reported in the literature 
the mortality was about 12 per cent. Leschke has emphasized the 
importance of beginning treatment early with optochin. He collected 
from the literature 204 cases treated within the first three days of 
illness with a result and mortahty of 5 per cent., contrasted with 119 
cases treated after the third day with a mortality of 21 per cent. 


The Treatment of Iritis and other Eye Affections by Parenteral 
Injections of Protein.— Muller and Thanner (Med. Klin., 1916, xii, 
1120) state that a number of different observers have reported beneficial 
affects following injections of foreign protein in the treatment of various 
acute and chronic affections. They report in this article their experi- 
ence with such injections in the treatment of eye infections. They 
used for the injections 5 c.c. of fresh whole milk, boiled for four minutes. 
Tour cases of parenchjonatous keratitis due to inherited syphilis that 
had failed to yield to specific treatment showed marked mprovement 
after a single mjection of the milk and continued to improve after 
subsequent injections. The most striking and prompt improvement 
was seen in 11 cases of iritis. In some of the cases the photophobia and 
pains disappeared within twenty-foiu hours and the inflammation 
subsided after a few injections. Those cases of iritis that were of gonor- 
rheal origin did not show as prompt an improvement. They also 
describe the effects of the treatment in 9 cases of corneal opacity. 
The authors claim that the cornea became less opaque after the injec- 
tions. No effect upon coroiditis, complicating corneal opacity, was 
noted. Because of its very favorable effect on 1 case of gonorrheal con- 
junctivitis of long standing they recommend that this treatment should 
be given a trial in every case of gonorrheal conjunctivitis in adults. 


The Action of Digitalis in Pneumonia. — Cohn and Jamieson (Jour. 
Exper. Med., 1917, xxv, 65) report a series of 105 cases of pneumonia 
studied by the electro-cardiogram simultaneously with digitalis medica- 
tion. They found that digitalis given by the mouth has an action on the 
heart, because changes occurred in the auriculoventricular conduction 
time and in form of the T wave of the electrocardiogram, just as they 
do in the non-febrile heart. This conclusion is strengthened by finding 
that the pulse rate in fibrillating and fluttering cases feel in the presence 
of fever, exactly as it does in non-febrile cases. The dose and tlie time 
required to produce these effects are given and are the same as in the 
non-febrile cases. The authors conclude that digitalis acts during the 
febrile period of pneumonia. It produces a beneficial, possiblj’- a life- 
saving effect in cases of auricular irregularity (fibrillation and flutter). 
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delivery. The cliild was dead . 'I’lic placenta was on the posterior aspect 
of the 'uterus near the fundus. jMcasurcmcnts showed that froni the 
iimhilicus to the placental origin there was but 9.o cm. of umbilical 
cord. In discussing this paper before the New ^ ork Academy of 
Medicine it was remarked that siich comidications were not infrequent 
after the use of pituitrin and that the infant was often born asphyxiated. 
Shortness of the cord is comijarutivcly rare and wheii one is le.ss than 
50 cm. in length it inust be considered abnormal. C ords as short as 
37 cm. have been observed. In some cases of .short cords violent expul- 
sive pains may deliver the cliild tearing off the cord at the umbilicus. 
Hemorrluigc may then be controlled by a circular purse-string suture, 
grasping the vessels and closing over the torn end of the cord. If 
considerable coiling of the cord can be diagnosed so that delivery through 
the vagina will result in the death of the child, the indication is clear 
for Cesarean section. It may be added that the coiling of the cord 
about the child may prevent a natural onset of labor. In a ease under 
the observation of the reviewer a weak primipara went full term 
without signs of labor; the phenomena of descent and engagement 
absolutely failed, and ercclivc section was performed. The cord was 
found coiled three times about the neck, across the chest, and under 
the axilla. TJic delivery of a living child tlirough the vagina would have 
been impossible. In diagnosing the coiling of the cord about the fetus, 
a hissing sound faster than the placental bruit, and slower than the fetal 
heart sound, is strongly suggestive of this complication. When the 
fetus can be mapped out by palpation a stethoscope placcrl over the 
fetal neck may elicit this sound. 


Toxemia in Pregnancy after Thyroidectomy. — Kosmak (Avi. Jour. 
Obst., November, 1916) reports the case of a patient upon whom 
thyroidectomy had been done who was in the pregnant condition. 
There liad been marked nausea and vomiting, with constipation, 
attacks of nervousness, flushes, and tachycardia. TJie pulse was small 
in quality and about 110. The abdominal tumor was that of a five 
months’ pregnant uterus. The patient continued under observation, 
but a great deal of difficulty was experienced in correcting the nausea 
and vomiting, and there w'as much neuralgic pain. These symptoms 
continued, although the urine was practically normal. With the hope 
of improvement thyroid extract was given in small doses, but appar- 
ently without effect. The condition of toxemia became so pronounced 
that several weeks before full term an attempt was made to induce 
labor by introducing the Vorrhees bags. This failed and although the 
membranes -were ruptured and amniotic liquid allowed to escape, labor 
did not develop. An extraperitoneal section w'as then done, and just 
preceding the operation pituitrin was given. When the uterus was 
incised it was found to be in a state of tonic contraction and the delivery 
of the fetus was so different that a stillbirth resulted. The patient 
made a fairly good recovery although there was sloughing in a portion 
of the abdominal wound. About three weeks after labor the patient’s 
toxemic condition became worse and nephritis developed. On referring 
to the patient’s surgical history it W'as found that the case was one of 
adenoma of the tliyrpid, and the surgeon left what he believed was 
sufficient of the gland substances to carry on the gland function. The 
right lobe and the anterior half of the left lobe were removed. 
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Acidosis in Normal Pregnancy. — ^E mge (Am. Jour. Obst., November, 
1916) has studied 68 cases of normal pregnancy to determine the 
presence or absence of acidosis. By a chemical method he endeavored 
to ascertain the carbon dioxid in the blood plasma. The results 
showed that out of 61 cases 55 had acidosis. In practically all of the 
cases there was acidosis to some extent, but the degree varied so tliat 
in some it was scarcely appreciable. An effort was made to ascertain 
what causes this condition. It was thought that multiple pregnancy 
might be responsible, but this could not be proved, nor was the period 
of pregnancy responsible for the condition, because it was found equally 
in the first and last weeks. In those patients who retained little food 
it was not especially frequent. In one case where the patient starved 
herself there was a marked diminution in the carbon dioxdd tension 
in the blood plasma. In one non-pregnant woman, just preceding 
menstruation, tliere was a lessened tension but this became normal or 
above normal later on. Out of 61 cases of pregnancy only 2 did not 
show a deci-ease in carbon-dioxid tension indicating acidosis; one of 
these was a clu:onic alcoholic who gave birth to a seven montlis 
macerated fetus two weeks before term. In the puerperal state 25 
patients were studied. In nineteen the condition of acidosis had dis- 
appeared; 1 patient had chronic interstitial neplrritis, and tlie findings 
did not become normal in this case. The remaining 5 did not regain the 
normal standard but showed little variation. One patient had pre- 
eclamptic toxemia when her blood plasma showed a marked diminution 
in carbon dioxid tension. Labor was induced. TSvo normal cases 
were examined ■ during labor and they showed low gas tension and 
moderate carbon dioxid deficiency. These and similar studies show 
that acidosis is present in the great majority of pregnancies in varying 
degree. Where, however, a marked diminution from the normal is 
present, the finding is significant and adds to the factors from which 
an estimate of the gravity of the patient’s condition can be made. 


The Umbilical Cord and its Complications as a Cause of Infant 
Mortality. — ^Y oung {Am. Jour. Obst., November, 1916) reports the 
case of a primipara with normal pelvis who had previously a laparot- 
omy for septic peritonitis. The membranes ruptured prematurely 
and the effort was made to dilate the cervix by inserting a bag. When 
full dilatation had been obtained pituitrin was given; the head engaged 
and was observed to markedly recede between the pains while the 
patient suffered considerably from shock. The occiput was obliquely 
anterior on the right side. The application of the forceps failed and an 
axis traction, with the services of an assistant, making traction on the 
bar of the forceps, succeeded in delivering the child. The patient was 
markedly shocked during the delivery. On examination the cord was 
three times about the child’s neck and had been tightly pulled by tlie 
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tion of llie young ovum of that cycle or of the mature one of the preced- 
ing cj^clc, there were born ten boys and fourteen girls; of conceptions 
occurring from the fifteenth to the twenty-third day, resulting in the 
fertilization of young ova, there were born five boys and twenty-six 
girls. In other words, conception occurring with mature ova resulted 
in 86 per cent, of boys; with young ova in 84 per cent, of girls, and 
those occurring at the intermediate period in about an equal division 
of the sexes. A smaller series of 25 cases, observed by another author 
and quoted by Siegel, give practically parallel results. These findings 
arc quite in accord, says tlie authoi’, Avith facts demonstrated by animal 
experiments, and well knoAvn to breeders 'of dogs and cattle, who make 
use of them in the development of their stock. 


Chronic Urethral Gonorrhea in the Female. — TJie great importance 
of this condition, and the fact that it is frequently overlooked or 
regarded too lightly, is emphasized in a recent article by Bizakd 
and Blum {Presse mM., 1917, p. 46). They point out that it affects 
chiefiy j'-oung girls and nulliparae, infection of the cervix being more 
common in inirous women. It exists in two cliief forms: Primary 
(“I’urctrite chronique d’emblee”): This is not very rare; it manifests 
itself as a pure urethritis, without other localization of gonococci. It 
is absolutely sj^mptomless, producing no pain, burning, or abnormal 
sensation, but a drop of thick pus containing masses of gonococci can be 
expressed from the urethra. Unless a drop of this pus happens to be 
present at the meatus at the time of examination, however, the only 
visible evidence of the condition will be a slight puffiness of the tissues. 
The course of the affection is protracted; it remains torpid, the gono- 
coccus is very tenacious, and treatment is apt to be required for weeks 
or months. Secondary : This is even more frequent than the primary 
form; it is found in women cui’ed of a primary vulvovaginal gonorrhea. 
It manifests itself as a very slight urethral discharge, coming on two or 
three months after other condition, and rarely sufficient in amount to 
stain the clothing. Occasionally this form is painful; and sometimes 
the discharge is sufficiently profuse to be troublesome to the patient. 
The characteristic sign is, again, the drop of pus, often secured by the 
physician only after considerable trouble. The patient must be 
examined before micturition, and often early in the morning, before 
the first micturition of the day. In cases where the condition is very 
chronic, and the deeper portion of the urethra is affected, vigorous 
and prolonged massage of the latter, starting at its inner extremity 
and pressing it vigorously up against the pubis, is necessaiy to bring a 
drop of pus to the meatus. It may even be necessary to scrape out some 
epithelial elements .from the urethra by means of the platinum loop 
in order to get material for study. The treatment of urethral gonor- 
rhea in Avomen must be persisted in for a long time, and must be mild. 
It consists in three chief methods: massage, lavage, and applications. 
Massage is to be done gently, Avith the finger inserted deeply into the 
vagina, always from behind forward, care being taken not to injure 
the urethra against the pubis. LaAmge may be done either Avith or 
Avithout a catheter, using potassium permanganate 2.5 per cent., oxy- 
cyanide of mercury 1 to 1000, or copper sulphate 2 to 1000. Applica- 
tions must be made every day, but very gentljr and cautiously. The 
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Imperforate Hymein Causing Symptoms in a Child. — An interesting 
and rather unusual case of tlie occurrence of marked obstructive 
symptoms, due to imperforate hymen, before the onset of menstruation 
is reported by Wiener {Am. Jour. Obst., 1917, Ixxv, 398). The patient 
was a girl of twelve, admitted to the hospital complaining of difficult 
micturition and enlargement of the abdomen. She had had to be 
catheterized a number of times before coming to hospital. On examina- 
tion, the hymen was found to be imperforate and bulging; there was a 
median hypogastric mass reaching up to the umbilicus, fluctuating, 
but not tender. This mass was not reduced in size on emptying the 
bladder. ' The preoperative diagnosis was naturally hematocolpos, 
but on excising the hymen about 30 ounces of thin, yellowish-white 
turbid fluid was evacuated. The vagina was enormously dilated, with 
an infantile uterus at its summit. The origin of the fluid was apparently 
the glands of the endometrium and cervix, which for some reason had 
been unduly active. 


Relation between the Age of the Ovum and Sex. — During ordinary 
conditions of life it is practically impossible to determine in any large 
series of cases the exact date of conception, and therefore to determine 
at what period in the life-history of the ovum it has become fertilized. 
In war times, however, tliis becomes comparatively easy, owing to the 
fact that soldiers are allowed home on leave for a few days at compara- 
tively long intervals, and the time of fruitful intercourse can therefore 
in many instances be determined with a fair degree of accuracy. A 
very interesting series of observations upon tliis point have been 
reported by Siegel {Milnchen. med. Wchnschr., 1916, bdii, 1787), who 
thinks there is a very definite relationship between the age of the ovum 
when fertilization takes place and the sex of the resulting individual, 
fertilization of young ova resulting in the production of females, of more 
mature ova in the production of males. If we assume, he says, as has 
been pretty conclusively demonstrated, that ovulation commonly 
occurs between the tenth and fifteenth day after the beginning of the 
preceding menstruation, we may consider the ovum as 7joitng from about 
the eleventh to the twenty-third day of tlie menstrual cj^cle (counting 
always from the first day of the period); as maturing from the twenty- 
fourth to the twenty-sixth day, and as mature or “iiberreif” from the 
twenty-sixth to the ninth day. In a tabulated series of 115 cases in 
which time the conception could be determined, Siegel found that of 
conceptions occurring from the twenty-seventh to the ninth day of 
the menstrual cycle, i. e., resulting in the fertilization of a matme 
ovum, there ivere born fifty-two boys and eight girls; of conceptions 
occurring from the tenth to the fourteenth day, resulting in the fertiliza- 
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the drum-head is usually ruptured and the roof of the tympanum some- 
times fractured. The symptoms vary in these cases from those occur- 
ring hi transverse fracturCj there is free, intermittent and prolonged 
otorrhagia, the impairment of hearing, at first decided, is frequently 
fugitive and there is rarely dizziness and facial paral^'^sis, and the 
danger attending this type of fracture is less immediate to the injury 
itself than to the effect of subsequent infection and the extension of a 
suppurative process; the hearing is, as a rule, not irremediably lost 
unless this ma.y come about later as a sequence of the suppurative 
process. The first aid dressing as recommended by the author is that 
of dry cleansing and the plugging of the auditory meatus with iodoform 
gauze, lavage of any kind being contra-indicated. The consequences 
of indirect trauma constitute in the opinion of the author the true 
war deafness. With the approximate bursting of a shell the auditory 
perception disappears without injury to the petrous bone and without 
evidnece of cranial impact. In some cases the intensity of the noise 
partly inhibits the auditory nerve or the actual aerial concussion results 
in such movements to the labyrinth, as to result in serious lesion in 
that organ. In actual experience there would seem to be two types of 
this form of labyrinthine concussion, one mild and the other severe. 
In the mild form the patient is stunned from the shock of the explosion, 
there is no pain, he can hear musical sounds, and there is no discharge 
from the ear. The condition improves in the course of a few days or 
weeks, under conditions of rest, -without treatment and the patient 
is able to return to duty. In the cases of severe concussion the subject 
often loses consciousness, on recovery he is often unable to stand, is 
nauseated, he has variable vertigo, increased by movement of the head 
or the sight of moving objects; his injury is a major one and he must 
be transferred to a base hospital. The drum-head under these con- 
ditions is sometimes found to be the seat of hemorrhagic spots whicli 
suggest the possibility of similar lesions in the labyrinth. The future 
of the hearing is uncertain and the prognosis in that respect must 
necessarily be guarded; usually the subjective noises and the vertigo 
gr'adually decrease and equilibrium is restored except in the event of 
sudden movement, while the impairment of hearing, at first partial, 
gradually becomes more decided. In the great majority of the cases 
local treatment is advisedly limited to the removal of the foreign objects 
and such repair of the impacted tissues as may be necessary, dry treat- 
ment being usually preferable to moist, antiseptic solutions being 
usually contra-indicated, it being the opinion of the author that the 
aurist may be more dangerous than the enemy in the event of his 
incautious intrusion. A due consideration of the element of time in 
the determination of the extent of the injury effected by concussion of 
the auditory apparatus which is urged by the author, is seconded by 
E. J. Mowee and Piatei in their essay entitled “ The Auditory Organ 
in War Time,” published in the Arch, de med. et de phar7n. mili- 
iiaries, in the first part of which, entitled Labyrinthism, the authors 
lay stress upon the necessity of care in the pliysical and functional 
examination of the subjects and in that accuracy in recording the 
history and especially the circumstances of the original causation, 
which mark the work of the history-taking as done in the French war 
hospitals, repeated examination, static and auditory, being ad^'Ocated 
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mucosa should never be made to bleed, and the treatment should 
cause no pain after the patient has become accustomed to it. Aii oily 
fluid is used such as pure icthyol or gomenol, applied with a cotton- 
tipped applicator. After apparently cured, the patient should be 
reexamined at regular intervals to detect any possible recurrence. 
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War-deafness. — ^Lermoyez {Monde med., January 17, 1917) in 
this paper limits his observation to the impairment of hearing due 
to direct and indirect trauma, the former including immediate injuries 
to the temporal bone and the latter being limited to the effect 
of concuss! ve shock upon the perceptive apparatus. Immediate 
trauma is that which is inflicted directly upon the temporal bone, 
mediate trauma is an injury to the auditory apparatus consequent 
upon a damage to the cranium and includes the effect of contusions and 
blows upon the head, a considerable decrease in hearing or complete 
deafness, resulting with, or without, fracture of the skull. Under the 
eventualities of modern war conditions in immediate trauma there is 
usually the penetration of projectiles or bullets or pieces of shell into 
the temporal bone and these, so far as procedure is concerned, maj' be 
di^■ided into two classes, those in which the projectile is visible at the 
fundus of the external auditory canal permitting immediate removal, 
and those in which the penetration is deeper with invasion of the 
petrous portion of the temporal bone or beyond, in which surgical 
intervention may be made to follow upon the sequence localizing 
events, surgical intervention following the evidence of a suppurative 
discharge from the ear, facial paralysis, labyrinthine or meningeal 
phenomena. In transverse fracture of the petrous portion of the 
temporal bone, in the great majority of cases, the lesion is perpendicular 
to the axis of the bone extending from the posterior to the anterior 
foramen, involving the vestibule and cochlea, but sparing the middle 
ear; the organ of Corti is usually destroyed and the auditory and facial 
nerves may be lacerated or divided and there is, usually, a free persistent 
discharge of cerebrospinal fluid with concomitant signs of fracture of 
the skull. The impairment of hearing is usually unilateral, and on the 
recovery of consciousness after the injury there is usually high-pitched 
tinitis in the affected ear, dizziness, nausea and static disturbance, the 
latter s 5 -mptom being sometimes reliable by lumbar puncture. In the 
longitudinal injury of the temporal bone tire temporal parietal region 
is especially involved and the line of fracture usually runs parallel to 
the axis of the petrous bone, opening the tympanic cavity, but not 
necessarily involving the internal ear e.xcept as the result of concussion. 
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muscles, bone marrow, tooth pulp, costochondral junctions and some- 
times in the slcin and lymph glands, enlargements of the ends of the long 
bones and swollen lymph glands. Microscopically the earliest lesions 
which were seen were a slight necrosis and hemorrhage in which coccus- 
like bodies were frequently observed. The only evidence of inflamma- 
tion is slight fibrin foundation and the presence of numbers of mono- 
nuclear and polymorphonuclear eosinophile cells. The average time 
for the onset of symptoms witlr the pasteurized milk diet was nineteen 
days; ^vitll .other diets from eleven to nineteen days. The earliest 
lesion was observed on the tenth, the latest on the twenty-ninth day. 
The disease was afebrile and produced no great increase in leukocytes. 
Cultures of the heart’s blood from guinea-pigs with scurvy from milk 
diet were sterile and passage of blood from these animals to normal 
animals did not produce the disease in the latter. 


Trench Fever. — ^H ubst {Lancet, October 14, 1916, cxci. No. 4859} 
states that among the cases of fever occurring in the British armies 
in France and Salonica, a considerable number existed in which the 
diagnosis was doubtful and which were designated as pyi’exia of un- 
known origin. In the early summer of 1915, a number of cases of 
fever in which two periods of pjTexia were separated by a normal 
interval were recognized and called trench fever. Later, other investi- 
gators described cases of the same disease and showed that there are 
two distinct clinical types of it. The cases only occurred among 
officers and men living near the trenches and in the personnel of hospitals 
and it was for this reason that the name “ trench fever” was given to it, 
although actual residence in the trenches was not an essential factor. 
Many cases of the first type occurred in the armies in France and 
Flanders early in 1915 and later in the same year, many cases of the 
second type occurred. Since December, 1915, the disease has also been 
very prevalent in Salonica where the infection was probably brought 
from France. Although trench fever resembles paratyphoid fever 
during the first pyrexial period, although it is of a characteristic relaps- 
ing type and although it may simulate malaria in the short sharp 
attaeks, yet blood taken at different periods has always been sterile, 
the Widal reaction has always been consistently negative and no 
spirochete or malarial plasmodium has been found in blood films taken 
during febrile and afebrile periods. McNee and Renshaw found that 
trench fever could be transmitted to healthy men by intramuscular 
or intravenous injection of the blood of patients with the disease. The 
red corpuscles have the same effect but not the plasma and serum. One 
attack does not protect against reinfection. No fatal cases have 
occurred so the true nature of the disease remain unknown, although 
the striking periodic character of the fever, the considerable increase 
in proportion of large mononuclear leukocytes and the evidence of an 
intracorpuscular infection suggest a protozoal origin. All the evidence 
collected as to the method of propagation seems to point to the fact 
that the disease is conveyed by lice; cold wet and fatigue seem to be 
exciting causes in a man who has become infected but shows no symp- 
toms. The author states that as the result of his observations he has 
concluded that the incubation period is from fifteen to twenty-five 
days. The disease usually begins without any premonitory symptoms 
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as necessary and indispensable for tbe detection of conscious or un- 
conscious aggravations by the patients or else supplementary to possible 
omission in early investigations, the expert otologist finding that, in 
case of an injmy to the ear,- the importance of the blow or of the shell 
shock bears an indirect relation often to the auditory and static dis- 
orders. Undue precipitancy in diagnosis is deprecated, and a review 
of each case in six months or a year for a definite opinion is insisted 
upon. 
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Studies on Experimental Scurvy in Guinea-pigs. —Jackson and 
Moore (Jour. Infect. Die., September, 1916, xix. No. 3) studied the 
occurrence of a peculiar infection in a number of guinea-pigs in the 
laboratory of St, Luke’s Hospital, Chicago, concerning tlie effect of 
milk diets on guinea-pigs. The animals appeared partially paralyzed 
and the muscles and Imee-joints were swollen and tender. The diet 
in addition to green food and water consisted largely of milk from a cow 
having experimental streptococcal mastitis. Experiments were carried 
out to determine what factors in the diet were responsible for the con- 
dition. Groups of animals were fed on various combinations of food 
chiefly in relation to milk or milk constituents to test both tlie produc- 
tion of the disease and its prevention. Experimental scurvy was 
produced in guinea-pigs by diets of pasteurized, raw, boiled, skimmed 
and condensed milk, streptococcus broth and milk, milk and green 
vegetables, thjuoid extract and milk, casein and water, oats, and bread 
and bran. Scurvy was not prevented by adding calcium lactate to 
milk or injecting it into guinea-pigs on a milk diet, nor did the injection 
of olive oil have any effect in preventing scurvy in these animals. 
Those pigs fed on a diet of cream, or of olive oil added to milk, showed 
a "fat constipation” from the effects of which they soon died, hlilk- 
brotli cultures of Streptococcus viridans and Streptococcus hemolyticus, 
water, lactose water, lime water and goat’s milk did not produce 
typical scurvy in the animals whose diet they comprised. Guinea-pigs 
Imng on a milk diet showed, as clinical symptoms, preliminary loss of 
weight, swelling of tlie joints, and occasionally hyperemia of the gums. 
Fractures of the long bones near the epiphyseal ends and deformities 
were commonly observed. The most important pathological lesions 
noted at postmortem examinations were hemorrhages, found in tlie 
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bidity of a tissue to be recognized in the gross, TJiis appearance has been 
accepted by the majority of patliologists as an e%'idence of intra- 
cellular change impeding the norniah function of the cells. It was 
subsequently found that certain characteristic changes could be recog- 
nized microscopically which were also spoken of as cloudy swelling. 
Some discrepancy, however, was found in that the naked-eye appear- 
ance of cloudy swelling did not always demonstrate the same 
microscopic picture. The older authors claimed that more reliance 
could be placed upon the naked-eye characters than the presence of 
minute cellular change. It is true that autopsj^ material from human 
cases does not permit parallel conclusions by the macroscopic and 
microscopic method. The swelling which is often observed in tissues 
is not the result of a common cause and the cloudiness is so A’^ariable 
in its character than an agreement in diagnosis is rarely found among 
different observers. Shannon {Jour. Lah. and Clin. Med., 1916, i, 
541) studied cloudy swelling in rabbits. By various means, removal 
of the kidney, ligation of ureter, injection of tartaric acid, liver sub- 
stance, and bacteria, he brought about various changes in the kidney 
simulating cloudy swelling. He observed that under normal conditions 
the cells of the kidney tubules contained numerous albuminous granules, 
whicli could be stained by various metliods and Avere caused to dis- 
appear by the application of alkalies. By the removal of one kidney 
these granules became more prominent in many of the tubules of the 
remaining organ. Although the microscopic granulation was thus 
intensified, the gross appearance was but little altered. On the other 
hand 'the injection of tartrates led to a markedly swollen and cloudy 
kidney in which no increase of albuminous granules could be observed. 
Intraperitoneal injections of autolysed liver produced a markedly 
cloudy swelling vdth the disappearance of the microscopic granules. 
Under the conditions in which a gross swelling and cloudiness of the 
organ made its appearance in the absence of a gi-anular deposit in the 
cells, the process appeared to be the result of edema and tissue disin- 
tegration. Acute toxemias led to a disappearance of the normal 
granules, while suppurative processes attended with emaciation caused 
an enormous increase in swollen cells. The author found that kidneys 
with much increase of albuminous granules usually gave a normal 
phthalein output. This form of cloudy swelling is claimed to be a 
physiological response to an increase of protein Avaste products of the 
blood and not a degenerative change. 

Anatomical Lesions in Late Acquired Syphilis. — The Avide-spread 
distribution of syphilis has led to the advice that, Avhen in doubt in 
diagnosis suspect syphilis. This suggestion prior to the days of the 
Wassermann reaction had its value but is no longer as forceful. Some 
discrepancy still exists between the clinical findings and the observa- 
tions at autopsy in that a certain number of cases do not demonstrate 
recognizable anatomical lesions even Avhere a posith'^e Wassermann has 
been obtained. The reverse is also true. Symmers {Jour. Am. Med. 
Assn., 1916, Ixvi, 1457) has giA'^en an excellent analysis of almost 
5000 autopsies performed at the Bellevue Hospital. Of this nunibe’’ 314 
cases of syphilis were found. Many interesting points were brought 
out in this analysis indicating the incidence and distribution of anatomi- 
cal lesions in acquired syphilis. EA'idences of skin infection were 
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except a feeling of malaise. Tlie patient complains of severe headache, 
backache and pains in the legs, shivers and often sweats profusely. 
The onset is sometimes very abrupt; the patient is giddy, shivers and 
may be very short of breath. He has a pain in his left side and pain 
and tenderness in the legs, especially in the shins. Leukocytosis is 
often present and the percentage of hemoglobin is generally about 
80 though the number of red corpuscles is undiminished. In the short 
form of trench fever, the temperature rises rapidly to between 102° 
and 104° F. and on the third or fourth day suddenly falls. The pulse 
rate is only slightly increased. In the long or periodic type, the tem- 
perature rises to between 101° and 104° F. on the first evening, and the 
pulse is usually accelerated in proportion with tlie temperature. This 
initial attack is variable in duration. All the symptoms disappear 
with the fall of temperature at the end of the initial attack and the 
patient is well for from two to ten days. Then the general symptoms 
reappear although not in so severe a form. Recurrence follows periodi- 
cally, the maximum temperature always being reached in the evening. 
The diagnosis can only be made with certainty from a study of the 
temperature chart but tlie association of pyrexia with tender shins is 
very suggestive of trench fever. The possibility of malaria and relapsing 
fever should be excluded in making tlie diagnosis. No fatal cases 
of trench fever have occurred and the patient never seems seriously 
ill, except occasionally for a short time in the first attack. The total 
duration of the periodic type of trench fever from the onset to the end 
of the last attack is usually between four and six weeks. As the disease 
is probably conveyed by lice, ivhich become infected by biting a patient 
during an attack, efforts should be made to keep troops free from tliem. 
All cases of trench fever should be isolated and the patients’ bedding 
and clotlies thoroughly disinfected. No treatment has been found 
whidi prevents the periodic retiun of attacks or which is really effective 
in overcoming the pain although some relief may be obtained if consti- 
pation is prevented bj' aperients, and hot applications are used for tlie 
pain. " 
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'Experimental Cloudy Swelling of the Kidney in Rabbits. — ^The term 
cloudy swelling is a most indefinite one to the pathologist. As it was 
originally applied by Virchow the term indicated a swelling and tur- 
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observed 106 times. This figure indicates the frequency of residua of 
the secondary rash. Lymphoid hyperplasia was only observed in 20 
cases, indicating the transient character of the disease in this tissue 
imless succeeded by interstitial fibrosis. Syphilitic lesions of the 
caseous system were encountered 48 times, the majority of them 
involving the bones of the head. The tibia was affected 16 times. 
The presence of sjqphilitic processes in the testis is commented upon 
by the author. Among 171 males interstitial orchitis was foimd 67 
times. In no case was gumma of the testis found. The latter, it is 
stated, is an unusual syphilitic process, tlie author having never met 
with the lesions in several tliousand autopsies and but once in a surgical 
specimen. A characteristic sjq)hilitic lesion of tlie base of the tongue 
is em|)hasized. This lesion consists of an obliteration of the normal 
surface markings and smoothness and induration of tlie surrounding 
tissue. It is spoken of as tlie smooth or indurative atrophy of Virchow. 
In a particular series of 623 autopsies acquired syphilis was determined 
in 75 instances and of this number 85 per cent, presented signs of 
indurative atrophj' of the base of the tongue. In tlie present series of 
314 cases of late acquired sjqihilis it was recorded in 25 per cent. 
Lesions of the respiratory tract occurred 35 times. Of these the larynx 
was involved in l2, the lungs in 12, and the traehea in 4 cases. Evi- 
dence of syphilis of the nervous system was observed in 112 of the 314 
cases. The liver also was a favorite site for lues, showing its presence 
105 times. Hepar lobatum occurred 50 times, the majority of cases 
occurring between the ages of twenty and fifty. Associated with the 
liver changes the spleen was enlarged in 32; jaimdice was present in 14 
and ascites in 11. The highest incidence of the localization of the 
sj^ihilitic process was observed in the aorta. There were 175 cases of 
aortitis; or nearly 56 per .cent. The arch of the aorta was involved 
109 times and in 42 cases the entire vessel was diseased. The com- 
bination of thoracic and abdominal aortitis was present 3 times. 
Aneurysmal dilatation of the aorta was observed 39 times and saccular 
aneurysm 45 times. ' The majority of these concerned the arch. In 
1 case as many as 8 aneurysms were fmmd in tire vessel. The aortic 
valves were sclerosed in 04 instances, and definitely retracted in 27. 
In 51 of the 175 cases of syphilitis aortitis the lesion in the aorta was 
the only manifestation of syphilis. It is also interesting that syphilitic 
aortitis is not uncommonly associated with lesions in the coronary 
arteries. This was observed 45 times. Gastric ulcer of syphilitic 
origin was observed once. The literature contains only 12 other 
examples of a similar nature. Luetic lesions of the intestine in which 
ulceration or stenosis was present, was found in 6 subjects. In the 
entire series of 314 cases of organic syphilis, gummata occurred 65 
times. The majority of these were in the liver. 
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